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(54) GROWTH PROMOTER AND ANIMAL GROWTH PROMOTER CONTAINING LPS 

(57)Abstract: 

PURPOSE: To obtain a growth promoter and an 
animal growth promoter, having high growth 
_ promoting effects, usable for a long period and 
administrable by any of oral or percutaneous route, 
transcutan bath or injection. 
CONSTITUTION: A growth promoter is 
characterized by including at least one of the 
following lipopolysaccharide (LPS) therein: An LPS 
capable of providing a content of the LPS, positive 
to the Limulus test and affording an ED50 of the 
macrophage activating ability of 0.4-1 OOng/ml 
culture solution when sigmoid curves are drawn by 
using the macrophage activating ability of the LPS 
activating the TNF productivity of an in vitro 
cultured macrophage as an index and plotting the macrophage activating ability (%) in the 
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macrophage activating ability providing the TNF production of the macrophage without 
adding the LPS as 0%, and the macrophage activating ability when the TNF production of 
the macrophage attains the maximum constant amount as 100% on the coordinate axis 
versus the content of the LPS positive to the Limulus test at that time expressed on the 
logarithmic scale on the abscissa axis. 
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AOS- 155778 
* NOTICES * 

JPO and NCIPI are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Are a growth accelerator containing LPS and macrophage activation abihty of LPS which activates the TNF 
production abihty of the macrophage cultivated by in vitro one is made into an index. The macrophage activation 
abihty which gives the amount of TNF production of the macrophage when not adding the LPS to an axis of ordinate 
0%, The macrophage activation abihty (%) which makes 100% macrophage activation abihty of LPS when making the 
amount of TNF production of a macrophage into the maximum constant weight is expressed. The growth accelerator 
containing at least one sort of LPS which is the rim lath test positivity LPS content, or the 0.4 - lOOng / culture 
medium ml which gives ED50 of macrophage activation abihty when drawing the sigmoid curve which expresses the 
rim lath test positivity LPS content of the LPS with an axis of abscissa by the logarithmic scale. 
[Claim 2] The growth accelerator according to claim 1 chosen from the group which LPS becomes from LPS obtamed 
from vegetation, LPS obtained from bacteria, hpid A, those **** LPS, and those mixture. 

[Claim 3] The growth accelerator according to claim 2 which is LPS in which LPS obtained fit>m vegetation is 
obtained from wheat, and has the following physical properties. 
Main molecular weight: 8,000**1,000 (based on SDS-1 law) 

8,000**1,000 (based on SDS-2 law) 
5,000**2,000 (based on SDS-2 law) ■ 

number of Lynn: - number of l-4-/molecular weight 8000 hexosamines: -- number of 6**2-/molecular weight 8000 
fatty acids: ■- the 6**2 /molecular weight 8000 -- the KDO number =5**l/molecular weight 8000 - [Claim 4] The 
growth accelerator according to claim 2 which is LPS in which LPS obtained from vegetation is obtained from 
chloreUa, and has the following physical properties. 
Main molecular weight = 40,000-90,000 (based on SDS-2 law) 

number of Lynn = -- number of 4**1 -/molecular weight 10.000 hexosamines = - the number of 7**1 -/molecular weight 
10,000 fatty acids - the =6**l/molecular weight 10,000 - the KDO number =2**l/molecular weight 10,000 - [Claim 
5J The growth accelerator according to claim 2 which is LPS in which LPS obtamed from bacteria is obtamed from 
Escherichia coh, and has the following physical properties. 
Main molecular weight = 40,000**10,000 (based on SDS-2 law) 
8,000** 4,000 (based on SDS-2 law) 

number of Lynn = - number of 12-/molecular weight 30,000 hexosamines = - the number of 45**6-/molecular weight 
30,000 fatty acids - the =18/molecular weight 30,000 - the KDO number =5**l/molecular weight 30,000 - [Claim 6] 
The growth accelerator according to claim 2 whose LPS obtamed from bacteria is LPS which has the foUowing 
physical properties. 

Main molecular weight: 5,000**1,000 (based on SDS-2 law) 

number of Lynn: • number of 2**l-/molecular weight 5,000 hexosamines: - 9**1 /molecular weight 5 OOOKDO 
number: - the 2**1 -/molecular weight 5,000 " [Claim 7] The growth accelerator according to claim 2 whose LPS 
obtamed from bacteria is LPS which has the foDowing physical properties. 
Main molecular weight: 6,500**2,500 (based on SDS-2 law) 

number of Lynn: -- number of l-2-/molecular weight 5,000 hexosamines: - 7**1 -/molecular weight 5 OOOKDO 
number. " the l-2-/molecular weight 5,000 - [Claim 8] The growth accelerator according to claim 2 whose LPS 
obtained from bacteria is LPS which has the following physical properties. 
Main molecular weight: 6,500**2,500 (based on SDS-2 law) 



number of Lynn: -- number of 2**l-/molecular weight 5,000 hexosamines: ■- 5**l-/molecular weight 5,000KDO 
number: ■ the 2**l-/molecular weight 5,000 -■ [Claim 9] The growth accelerator according to claim 2 which is LPS in 
which LPS obtained from bacteria is obtained from BordeteUa pertussis, and has the following physical properties. 
Main molecular weight = 6,000**1,000 (based on SDS-2 law) 

number of Lynn = - number of 4-/molecular weight 6000 hexosamines = ■■ the number of 12-/molecular weight 6000 
fatty acids -■ the =4/molecular weight 6000 - the KDO number =2**l/molecular weight 6000 ■■ [Claim 10] The growth 
accelerator according to claim 2 whose LPS obtained from bacteria is A. RADIOBAKUTA LPS. 

[Claim 11] Are a growth accelerator for animals containing LPS, and macrophage activation ability of LPS which 
activates the TNF production abiUty of the macrophage cultivated by in vitro one is made into an index. The 
macrophage activation ability which gives the amount of TNF production of the macrophage when not adding the 
LPS to an axis of ordinate 0%, The macrophage activation ability (%) which makes 100% macrophage activation 
ability of LPS when making the amount of TNF production of a macrophage into the maximum constant weight is 
expressed. When drawing the sigmoid curve which expresses the rim lath test positivity LPS content of the LPS with 
an axis of abscissa by the logarithmic scale. The growth accelerator for animals containing at least one sort of LPS 
whose rim lath test positivity LPS contents which give ED50 of macrophage activation abUity are 0.4 - lOOng / culture 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a growth accelerator and the growth accelerator for animals. This 
invention relates to the growth accelerator and the growth accelerator for animals containing LPS more at a detail 
[0002] 

[Description of the Prior Art] In the case of human being, it is usuaUy that the weight at the time of birth is nursed 
under a special nursing system in a less than 2,500g thing until a premature baby, a caU, and weight are set to 2,500g 
or more. This is because it is easy to cause illness with them and there are many problems also in subsequent growth, 
so that the birth weight is small. [ the high or death rate in an infancy, and ] [ various 1 (** "childcare complete works- 
such as Munehiro etc. Hirayama, 126-128 pages, the Showa 52 Shakai Hoken Shuppan-Sha issue) About a lean' 
figure person, the rate of hospitaUzation has the report of being easy to break lean figure persons with most lean 
figure persons from a pycnic type regardless of an age group with a high mortaUty ratio by his twenties again more 
nearly intentionally than a standard person and a pycnic type. (The Morikawa **** etc. becoming thin as a work 
"overweight child 24- child", 30 pages, February 28, Showa 58 Gyosei Issue) The above-mentioned situation is 
presumed to be the same even if the differences of extent are that and just the animal that is essentiaUy except 
human being. In addition, in the case of the cow with which a meal of human being is presented, a pig, a fish, etc., 
commodity value is decided by the growth situation, and operating efficiency becomes good, so that a training period 
is short. Thus, at the time of birth, it also sets after that and the need for promotion of growth sometimes arises in the 
animal of human being and others. Although current and this growth are having achievement mainly meant by the 
mcrement in a nutritional intake, if those of a poor appetite are forced into intake, appetite will be injured on the 
contrary and a desirable result wiU not be obtained. Moreover, there is individual difierence in intake effectiveness. 
Therefore, in the animals, for example, the fattening cow, other than human being, the hormone drug and the 
non-hormone drug are given as a growth accelerator, and it also has the intention of achievement of the effectiveness 
of reducing feed in this case. However, as for the hormone drug, use is withhold from the point of a side effect and a 
residual property in the hving body, and, as for the non-hormone drug, the part is commerciaHzed. (Work "revision 
and the 2nd edition of the beef cattle feeding whole course", such as Heishiro ete. Tsuchiya, 179-181 pages, the Showa 
63 Rural Culture Association issue) Therefore, the request of growth accelerator development as a means to recover 
the healthy body of the animal of human being and others, and to maintain, and a means to offer meat more 
economically exist, and there be neither a side effect nor a problem of a residual property in the hving body, and it be 
cheap and wait for development of drugs with a simple medication method strongly 



[0003] 

[Probleni(s) to be Solved by the Invention] This invention makes it a technical technical problem to offer a new 

growth accelerator and the growth accelerator for animals 

[0004] 

[Means for Solving the Problem] the growth facilitatoiy effect excellent in said technical technical problem -- having ■ 
a premature baby's birth -- preventing -- a side effect and the problem of a residual property in the living body -• there 
IS nothmg ■■ long-term use -■ possible - a production cost - cheap - moreover -- taking oraUy transderma, dipping 
and injection - it is attained by offering the growth accelerator and the growth accelerator for animals which can be 
prescribed for the patient in any path and which contain LPS which can be suppUed in large quantities. Macrophage 
activation abiUty of LPS which activates the TNF production abiUty of the macrophage cultivated by in vitro one to 
this growth accelerator and the growth accelerator for animals is made int« an index. The macrophage activation 
ability which gives the amount of TNF production of the macrophage when not adding the LPS to an axis of ordinate 
0%, It IS a greatest and fixed value (in other parts of this specification) about the amount of TNF production of a 
macrophage. When drawing the sigmoid curve which expresses the macrophage activation abUity (%) which makes 
100% macrophage activation ability of LPS when carrying out for caUing it the "maximum constant weight" and 
expresses the rim lath test positivity LPS content of the LPS with an axis of abscissa by the logarithmic scale. At least 
one sort of LPS whose rim lath test positivity LPS contents which give ED50 of macrophage activation abUity are 0 4 
- lOOng / culture medium ml is contained. As weU as the abifity of LPS of this invention to be used for each ** 
"including at least one sort", unless the appUcation meant is checked, it means that it can be used for arbitration 
combmmg with any matter of further others, combining those two or more sorts here. For example, it can also blend 
with the so-called nutrient and the so-called others, such as other growth accelerators and a vitamin compound 
10005J A "macrophage" is a kind of an immunocompetent cell and is the generic name of the large-sized amoeboid cell 
which IS distributed over almost aU the tissues of the animal inside of the body, and preys on them and digests a 
particle-Uke foreign matter, an old waste ceU in the Uving body, etc. "TNF" is the THE journal OBU biological 
chemistry (the amount of production increases as the activity of The Journal of Biological Chemistry. 260 
2345-2354-page], and a macrophage increases.) which is the generic name of the neoplasm hindrance factor (Tumor 
Necrosis Factor) produced by the macrophage, and was pubhshed at [1985 year. A "rim lath test" is the endotoxin 
assay usmg the king crab corpuscle extract and coloring composition substrate which Levin (Levin) originated in 
1968. Especially LPS that can be used as an active ingredient of the growth accelerator of this invention and the 
growth accelerator for animals does not have the source of extraction, a process, and the purification approach limited 
For example, it may be LPS extracted firom bacteria or vegetation, or you may be synthetic compounds Uke synthetic 
hpid A. In addition, especially in the claim, all the things of the bacteria which adhere [ growth of the source of 
extraction, preservation, and ] in the process of circulation, and five together, and others are contained, without 
hmitmg especially the source of extraction to this specification and the very thing specified by the name. For example 
when specified with "Wheat LPS", please understand it as that in which aU the things of the bacteria which adhere 
[ growth of not only LPS extracted fi-om the wheat itself but wheat, preservation, and ] in the process of circulation 
and live together, and others are contained. Especially the thing that the example which what was aUowed adhesion 
and coexistence by them inhabits may exist in specific vegetation, an animal, a Mycota Uving thing and a Hchen 
commumty hvmg thing besides what relation called parasitism, symbiot, parasitism, and a commensal is solved as is 
because it is well known for this industry. 

[0006] In order to choose fi-om firom LPS which can be used as an active ingredient of the growth accelerator of this 
mvention, and the growth accelerator for animals among these LPS Macrophage activation ability of LPS which 
activates the TNF production ability of the macrophage cultivated by in vitro one is made into an index The 
macrophage activation abihty which gives the amount of TNF production of the macrophage when not adding the 
LPS to an axis of ordinate 0%, The macrophage activation abihty (%) which makes 100% macrophage activation 
abihty of LPS when making the amount of TNF production of a macrophage into the maximum constant weight is 
expressed. When drawmg the sigmoid curve which expresses the rim lath test positivity LPS content of the LPS with 
an axis of abscissa by the logarithmic scale, the rim lath test positivity LPS content which gives ED50 of macrophage 
activation ability should just choose what is 0.4 - lOOng / culture medium ml. 

[0007] What can be used as souroe LPS raw material vegetation of a rim lath test sun plant is illustrated below. In 



addition, the ** name to which the vegetation indicated on these specifications belongs, and the generic name coUated 
the publication of the following reference, and were determined. 

Gymnosperms, monocotyledon, Dicotyledoneae, Pteridophyta, and SOU: The publication of "primary color range 
vegetable Akira Ozu" pubUshed fi-om Hokuryukan in Showa 57 (main part) and Showa 58 (sequel) was coUated, and 
affiliation was determined. However, "edible vegetable illustration" by which the "oat" was pubUshed from 
Joshi-Eiyo-Daigaku Shuppanbu in Showa 45, The pubUcation of "new Japan flora **** editing" pubhshed from 
Shibundoh in Showa 58 is coUated. "Naked barley" The pubUcation of "the comprehensive food encyclopedia" 
pubUshed from Tokyo Dobunshoin PubUshers in Showa 46 is coUated. "Job's tears", "crow BISHAKU", "Mondo grass", 
"curcmae rhizoma", a "sUvervine", "Gynostemma pentaphyUum", "Houttuynia", "pepper", "capsici fructus"! 
"anisisteilati fructus", A "sour orange", "kudzu", the "Nanking Uquorice", "Panax schinseng", "LedebourieUa"' 
"Sinomenium acutum", and "planthopper rear HIRUSUTA" The pubUcation of "primary color range oriental drug 
grass Akira Ozu" pubUshed from Hokuryukan in Showa 63 is coUated. An "avocado" The pubUcation of the tropical 
agrotechnology series No. 15 "the fruits of Brazil" pubUshed from Association of Agriculture and Foresty Statistics in 
Showa 53 is coUated. "White radish sprouts" The pubUcation of "primary color garden plants AHra Ozu" pubUshed 
from Hokuryukan in Showa 59 is coUated. A "muristicae semen" CoUating the publication of "iUustration tropical 
plant coUection" pubUshed from Hirokawa PubUshing in Showa 44, "chloreUa" coUated the pubUcation of "chloreUa 
specification criteria" which the foundation method man-day book health food association announced pubUcly in 
Showa 61, and determined afiEiUation. 

Fungus: The pubUcation of the "primaiy color Japan new fiingus pictorial book" pubUshed from Hoikusha PubUshing 
in Showa 62 was coUated, and affiUation was determined. However, yeast coUated the pubUcation of the "microbiology 
handbook" pubUshed from Gihodo Shuppan Co., Ltd. in Showa 37, and "Cordyceps sinensis Berk" coUated the 
pubUcation of "primary color range oriental drug grass Akira Ozu" shown above, and determined affiUation. 
The raw material vegetation which can be used by this invention is vegetation of gymnosperms, monocotyledon, 
Dicotyledoneae, Pteridophyta, SOU, and a fiingus, and these can be used individuaUy, mixing. As gymnosperms, the 
pme which is the Pinaceae Pinus vegetation can be used, for example. The rice which is the Poaceae rice g^up 
vegetation as monocotyledon vegetation, for example, the wheat which is the Poaceae Triticum vegetation, The barley 
which is the Poaceae Hordeum vegetation, naked barley, **** which is the Poaceae crow **** vegetation, the bear 
which are an oat and the Poaceae Sasa vegetation - the job's tears which are bamboo grass and the Poaceae Coix 
vegetation - The iris which is the Iridaceae Iris vegetation, the garlic which is the LiUaceae AUium vegetation. Crow 
BISHAKU which is the asparagus which is the LUiaceae pheasant KAKUSHI group vegetation, the Mondo grass 
which IS the LiUaceae Mondo grass group vegetation, the Japanese ginger which is the Zingiberaceae Zingiber 
vegetation, the curcmae rhizoma which is the Zingiberaceae curcmae rhizoma group vegetation, and the Araceae 
pmeUia tuber group vegetation can be used. The soybean which is Leguminosae soybean group vegetation as 
Dicotyledoneae vegetation, Shozu which is Leguminosae Phaseolus vegetation. The broad bean which is 
Leguminosae Vicia vegetation, the kudzu which is Leguminosae kudzu group vegetation, The Nanking Uquorice 
which is Leguminosae Uquorice group vegetation, JAKAIMO which is the Solanaceae Solanum vegetation. The 
tomato which are capsici fructus and the Solanaceae tomato group vegetation, the capsici finictus which is the 
Solanaceae capsici finictus group vegetation, Rosaceae - a loquat - the loquat which is group vegetation, the peach 
which is the Rosaceae Prunus vegetation, and the avocado which is the Lauraceae avocado group vegetation -- The 
wahiut which is the Juglandaceae walnut group vegetation, the Japanese pumpkin which is the Cucurbitaceae tow 
Solanum vegetation, Gynostemma pentaphyUum which is the Cucurbitaceae Gynostemma pentaphyUum group 
vegetation, the white radish sprouts which are the Brassicaceae Japanese radish group vegetation, The sUvervine 
which is the Actinidiaceae sUvervine group vegetation, the Houttuynia which is the Saururaceae Houttuynia group 
vegetation, The pepper which is Piperaceae pepper group vegetation, the anisisteilati finctus which is the 
department SHIKIMI group vegetation of SHIKIMI. The muristicae semen which is the Myristicaceae muristicae 
semen group vegetation, the sour orange which is the Rutaceae mandarin orange group vegetation, Planthopper rear 
HIRUSUTA which is Panax schinseng which is the AraUaceae Panax schinseng group vegetation, LedebourieUa 
which IS the UmbeUiferae slowdown SHUNIKOBIA group vegetation, the Sinomenium acutum which is the 
Memspermaceae Sinomenium acutum group vegetation, and the Rubiaceae key KAZURA group vegetation can be 
used. As Pteridophyta, the field horsetaU which is the Equisetaceae horsetail group vegetation, and the sniral snrine 



which is the Osmundaceae spiral spring group vegetation can be used, for example. As SOU vegetation, KASSOU 
vegetation, red SOU vegetation, green-algae vegetation, and cyanophyceae vegetation can be used, for example. As 
KASSOU vegetation, the wakame seaweed which is Laminariaceae wakame seaweed group vegetation, the Fucus 
vesiculosus which is the Laminariaceae Fucus-vesiculosus group vegetation, and the edible brown algae which are 
the Sargassaceae edible-brown-algae group vegetation can be used, for example. As red SOU vegetation, the laver 
which is the Bangiaceae Porphyra vegetation can be used, for example. As green-algae vegetation, the chlorella which 
IS the department ChloreUa vegetation of OOSfflSUTISU can be used, for example. As fungus vegetation the 
Basidiomycetes vegetation and child NOU fungus vegetation can be used, for example, the hackbeny which is the 
shutake mushroom and the Tricholomataceae Flammulina vegetation which are department Lentinus vegetation of 
an oyster mushroom as Basidiomycetes vegetation, for example " my which is the Shimeji mushroom and the 
department maitake-mushrooms group vegetation of octopus UKIN which are a mushroom and the 
Tricholomataceae Lyophyllum vegetation - the ear shell which are a mushroom and the Polyporaceae poly PORASU 
group vegetation - the mushroom which are a mushroom and the department Agaricus vegetation of the agaric, the 
JeWs-ear which is the department Jew's-ear group vegetation of a Jew's-ear, and the nameko mushroom which is the 
department PhoHota vegetation of MOEGITAKE can be used. As chUd NOU fungus vegetation, the baker's yeast and 
the yeast for a brewing which are the department Saccharomyces vegetation of end MISETASEA can be used for 
example. Others, Saccharomyces which are beer yeast, sake yeast, wine yeast, soy sauce yeast, bean paste yeast etc 
at the yeast for a brewing Much yeast (for example, yeast used for manufacture of whiskey or old alcohol) belonging to 
SEREVUISHIDO is contained. Moreover, the Cordyceps sinensis Berk which is the department NOMUSHITAKE 
group vegetation of BAKKAKUKIN can also be used. By the approach described below, it can dissociate and the 
source LPS of vegetation can be refined. 

1) If needed, suitably, suspend raw material vegetation well in distiUed water after drying and grinding, a fi-agment 
and, and collect supernatant liquid. For example, when raw material vegetation is the seed of cereals, with a testa 
attached [ whether it breaks simply / after removing a testa /, and ] Or what is necessary is to grind until it becomes 
the powder of extent with which edible is presented, to add water to the obtained powder, to consider as dispersion 
hquid, to rinse gently the dough which removes sediment according to standing or centrifugal separation or adds 
water to powder, scours and is obtained in a mixer, and just to remove sediment, after stirring. When raw material 
vegetation is chlorella, after it crushes a cell membrane first and ethanol washing removes the Hpophilicity matter, it 
is good to cariy out a water extract. What is necessary is not to restrict especially the conditions in the case of the 
gram size of the raw material vegetation in the case of this water extract, the temperature of water, acidity or 
allcahnity, an addition, the rate of stirring, time amount, and centrifiigal separation ete., and just to adjust them 
suitably according to the class of raw material vegetation. Moreover, as for the temperature of extract water, it is 
desu-able that the higher one considers as 50 degrees C or less which does not invite formation of a paste of the starch 
of actuation contained in raw material vegetetion for convenience although there is an inclination for the output of 
LPS and purity to be high, moreover - although the addition of water changes with the class of raw material 
vegetetion, and grain size - the case of a cereals seed - the rate - 70 - w/v % or less is actuation top convenience, 
when it is about 20-50 w/v% desirably. Furthermore, as for the rate of stirring, it is desirable to consider as the thing 
of extent which does not cause foam formation. In addition, in the case of a wheat seed, the purity of the rim lath test 
sun plant LPS of this invention rises by about 30 times even by actuation of this phase, judging from rim lath test 
activity data. Although a cereals seed is hereafter explained teking the case of the case where it is used as a raw 
material, if it is this so caUed contractor, it is very easy to enforce the approach of referring to the following 
pubUcations, removing sugar, protein, ete. with which it is contaminated from other vegetation, and coUecting the rim 
lath test positivities LPS by the high grade. 

2) What is necessary is to give the supernatant hquid obtained by the above 1 to extra **** according to a 
conventional method, and just to remove a with a molecular weight of 5000 or less fraction, in order to raise purity 
further. 

3) Suspend the obtained desiccation ari;icle in distiUed water so that it may become [ ml ] in 50mg /, give centrifiigal 
separation actuation, and collect supernatant hquid. 

4) This supernatant hquid is cooled by iced water, and if an acid is added and it is made acidity, precipitate will arise. 
Under the present circumstances, the acid to be used does not need to be a specific thine, for example, can use a 



trichloroacetic acid (TCA is called hereafter), perchloric acid, trifluoroacetic acid, an acetic acid, and dichloroacetic 

acid. 

5) Subsequently, give centrifugal separation actuation, precipitate is collected, and distilled water washes, give 
centrifugal separation actuation again, and collect precipitate. 

6) Suspend precipitate in distilled water, and add alkah until precipitate dissolves. Under the present circumstances, 
the alkali to be used does not need to be a specific thing, either, for example, a sodium hydroxide, a potassium 
hydroxide, ammonia, a sodium carbonate, and sodium acetate can be used. Since target LPS will deactivate if basicity 
becomes larger than pHll at the time of the dissolution of precipitate, cautions are required. 

7) Subsequently, since precipitate wiU arise if it warms at 37 degrees C, an acid is added further and it is made acidity 
after adding an acid and being referred to as pH8, give centrifugal separation actuation using the centrifugal 
separation machine which kept it warm at 37 degrees C. In addition, the acid used in this case does not need to be a 
specific thing, either. 

8) Collect supernatant liquid, ice-cool and give centrifugal separation actuation again at 4 degrees C. 

9) Collect supernatant hquid, add alkah, neutrahze and condense with an ultrafiltration according to a conventional 
method. Under the present circumstances, the alkaU to be used does not need to be a specific thing, either. 

10) Subsequently, give gel filtration according to a conventional method, and collect and combine a rim lath test 
positivity fi-action. as the support for gel filtration -- sephadex (Sephadex) G-75, G-lOO, sephacryl (Sephacryl) S-200, 
and sepharose (Sepharose) 6B[-- the above can use] by U.S. Pharmacia Corp. (Pharmacia Inc.), Biogel (Biogel) P-100 
[toe by U.S. Bio Kad (Biorad Inc.)] yaw pearl HW-50, and HW-55 (Oriental soda industrial company make). If the 
buffer solution is the thing of pH 3-10, any are sufficient as it. For example, tris - HCl or a phosphate buffer solution 
can be used. 

11) Subsequently, a proteolytic enzyme is added to this fi-action, carry out in KYUBEJON at 37 degrees C for 2 hours 
or more, disassemble residual protein, and condense the obtained enzyme processing liquid with an ultrafiltration 
according to a conventional method. In addition, for example, V8 protease, a chymotrypsin, a trypsin, and 
thermolysin are independent, or it can be used for arbitration, combining. [ the proteolytic enzyme used in this case ] 
As a commercial item, Pronase E (**** chemistry company) and pro tee NESU K (Merck Co.) can be used, for 
example. 

12) Subsequently, give this fi-action to an anion-exchange chromatography by the FPLC system of the U.S. Pharmacia 
manufacture using the mono-Q-sepharose (Sepharose) of a Pharmacia manufacture, and Q-sepharose (Sepharose) 
according to a conventional method, and obtain a rim lath test positivity fraction. 

13) Subsequently, give gel filtration according to a conventional method for demineraUzation, and collect rim lath test 
positivity fractions. 

By the above actuation, in the case of a wheat seed, about 20% of the original rim lath activity is collected, and the 
purification preparation of about 95% of purity is obtained. Moreover, compared with the purity at the time of phase 1 
termination, it becomes one (in the case of a wheat seed) about 1000 times the purity of this. The rim lath test sun 
plant LPS obtained by the above approach can be offered in remaining as it is or the form condensed to extent of 
arbitration. Moreover, in order to raise shelf Ufe, it can also provide as desiccation powder with the means of 
arbitration, such as freeze drying and spray drying. Each of these is producible with a conventional method. 
[0008] Escherichia coh LPS known from the source LPS former of rim lath test positivity bacteria Alcahgenes 
LPS[Py . EICHI . Graham (P. H.Graham) obtained from RADIOBAKUTA (A. radiobactor). An em, ray . OBURIEN (M. 
A.O'Brien) collaboration, "ANTO nick Fan RIUVEN hook (Antonicvan Leeuwenhock), vol.34,326-330 page (1968): In 
other parts of this specification, the sources LPSl, LPS2, and LPS3 of bacteria explained in fiiU detail later on on 
these specifications besides being], Bordetella pertussis LPS, Hpid A, etc. which are called A. RADIOBAKUTA LPS, 
and those composition LPS correspond. Escherichia coh LPS is marketed fix)m for example, U.S. Difco (Difco). 
BordeteUa pertussis LPS is marketed for example, from the Funakoshi chemical (Japan). Moreover, it can also 
prepare by the well-known approach given in the following reference, for example fixjm the kiUed bacteria object of 
well-known BordeteUa pertussis, for example, a ****** plane 1 baciUus. "journal of work, such as Webster (Webster) 
"TSUETO . NATSURUFORUSHU (Z. Naturforsch)" of work, such as OBU immunology (Journal of Immunology), 744, 
and 55(1955); waist FARU (Westphal), 76,148 (1952). Lipid A is marketed from the first chemicals. Three sorts of 
baciUi which produce above-mentioned **** LPSl, LPS2, and LPS3, respectively are separated from the wheat which 



this invention person etc. examined regardless of the place of production and a class. Therefore, it is presumed that it 
dissociates also from which place of production, the wheat of a class, and its workpiece. The place of production of the 
wheat flour which checked that this invention person etc. could separate these three sorts of bacteria, and the class 
are as follows. 

SmaUness Wheat Powder Name ** ** Ground ** dark Northern SUPURINGUSU U.S. **1 and Canadian HOITO 
The Canada ** Hurd Red winter semi hardware U.S. ** Austrahan standard HOITO AustraUa ** HOROSHIRI In 
order to separate LPSl, LPS2, and LPS3 from the Japanese above-mentioned bacteria "Waist FARU (Westphal) etc. 
MESOZZU Inn Carbo hydrate chemistry 0 [ Methods ] in Carbohydrate The academic press (AcademicPress) 
company in vol.V[U.S. New York of Chemistry uses the heat phenol process indicated to 83 pages of issue] in 1965. 
Further What is necessary is for anion exchange resin just to refine. After suspending a fungus body in distilled water, 
it stirs with distilled water and the heat phenol of the amount of isochore. Namely, subsequently Centrifugal' 
separation recovers a water layer, give this water layer to dialysis, and a phenol is removed. Condense with an 
ultrafiltration, obtain a rough LPS fraction, and a conventional method is followed in this fraction. For example, what 
is necessary is to give an anion-exchange chromatography, and for the FPLC system of a Pharmacia manufacture to 
refine using the mono-Q-sepharose (Sepharose) of a Pharmacia manufacture, and Q-sepharose (Sepharose), and just 
to desalt fiirther according to a conventional method. By the above actuation, the purification preparation of 96% or 
more of purity is obtained, the ibis fiwm Seikagaku, Inc. as the detection of the rim lath test positivity LPS in a raw 
material and content measurement are explained in fuU detail for the example 1 of the after-mentioned experiment - 
it can carry out using the reagent set marketed by name caUed a SHIKARA-system. Namely, what is necessary is to 
make raw material vegetation color together with the LS-1 set of this system, and just to make it contrast with the 
caUbration curve which similarly created the strength of the coloring using the Et-2 set of this set. sugar - a 
phenol-sulfuric acid method -- [-- an em . -• DEYUBOISU (M. Dubois) -- etc. - work - analytical - ■- chemistry 
(Analytical Chemistry) -- vol . - 28,350 - a page - 1956 - a year ■■] -- it is - protein -■ a Lowry method - [ - Ore . - 
EICHI . " Raleigh (0. H.Lowry) -- etc. ■- work - a journal - - OBU - - biological one - - chemistry (Journal of 
Biological Chemistry) -] - vol . - 193 - 65 - a page " 1951 - a year -] -• having measured - . 

[0009] It is a proceeding by KAZU weUs (CarsweU) that a production precursive (priming) phase and a production 
initiation (triggering) phase are required in order to make the measuring method animal inside of the body of the 
capacity for LPS to activate the in vitro TNF production abihty of a macrophage produce TNF. OBU National 
Academy Science OBU It is reported to the U.S.A. [Proceeding of NationalAcademy Science of USA., 72, and 
3666-3670 pages (1975)]. The drugs prescribed for the patient for priming phase initiation are "primers" (endogenous 
TNF production accelerator), and the drugs prescribed for the patient for triggering phase initiation are "triggers" 
(endogenous TNF production agent). What is necessary is to extract the macrophage abdominal cavity resident ceU of 
a mouse, to add recombination mouse IFN-gamma as a primer to this, to add LPS as a trigger and just to measure 
the TNF activity subsequently, in order to measure the capacity for LPS to activate the in vitro TNF production 
ability of a macrophage. TNF activity - L-929 cell [- proceeding OBU National academy Science OBU [ ] - it 
measures as foUows based on the cytotoxicity over U.SA. 72 and 3666 ■ 3670-page]. Raise by the eagle minimum 
essential culture medium Gt expresses an MEM culture medium hereafter) which added the calf embryo blood serum 
5%, it is made to be contained in the culture medium same as the above whose 8x104 cells are lOOmicrol, and the 
breeding of the L929 ceU is carried out on the flat bottom plate of 96 holes. Breeding conditions are 37 de^es C, 2 
hours, and 5%C02, and are good by the approach used for the usual ceU culture. Then, in addition, the volume of 
culture medium is set to 150microl so that it may become Imicrog [/ml ] final concentration into a culture medium 
about actinomycin-D. 50microl Immediately, add what diluted the specimen with the MEM culture medium suitably 
(the rate of dUution is suitably prepared in this case, and ED50 can be calculated). Furthermore, L929 cell used as the 
200micro of the last volume 1 is cultivated on the above-mentioned conditions for 18 hours. In order to measure cell 
damage activity, all culture media are removed first, subsequently 1% methyl alcohol solution which contains a 
crystal violet 0.1% is added, and fixed dyeing is carried out. Although a crystal violet dyes all nucleated cells, since a 
dead cell is removed from a plate base by rinsing after dyeing, ceU damage activity can be measured directly from the 
result of a survival ceU. CeU damage activity is measured by measuring the absorbance in OD (590nm) as an index, 
and measuring whenever [ this dyeing ] with whenever [ to a control group / dyeing ]. The definition of activity is 
performed as follows. L929 cell asks for the rate of dilution of the specimen which can survive 50% (N). Rabbit TNS [a 



neoplasm failure blood serum (Tumor Necrosis Serum)] is used as contrast, and the activity n of this rabbit TNS (a 
umt/ml) xs determined using 2.4x106 unit / mg/ml TNF-alpha (it received from Asahi Chemical Co., Ltd. rearranging 
Homo sapiens mold TNF). It asks for the rate of dilution (C) which gives ED50 of this rabbit TNS. Specimen e^ct^ty 
U unit/nU; IS N/C. x It calculates by n. 

[0010] The growth accelerator of manufacture approach this invention of** which can be offered can be offered with 
the pharmaceutical preparation technique of a conventional method with gestalten, such as powder, a granule a piU 
a tablet, the trochiscus, a capsule, Uquids and solutions, patches, an ointment, Uniments, lotions, suppositories' 
injections, and a dipping agent. Moreover, as an object for animals, it can also prepare as a feed additive premix 
pharmaceutical preparation, and a drinking water additive fiirther. When considering as a feed additive, considering 
as powder material or a granule is desirable. Moreover, px^mix pharmaceutical preparation points out what was 
diluted with feed components, such as starch, in order to make mixing with feed easy. Any of the feed marketed are 
sufficient as the feed which can add the growth accelerator of this invention as a feed additive and premix 
pharmaceutical preparation. Moreover, you may be feed containing feed additives, such as a mineral, a vitamin and 
ammo acid. If it is a request, in order to hold shelf hfe and homogeneity, additives, such as an excipient a 
preservative, and a buffer, can also be added to these pharmaceutical preparation with a conventional method. 
Furthermore, corngent, an odormasking agent, and a coloring agent can also be included. As an excipient, a lactose 
and starch can be used, for example. As a preservative, p-hydroxybenzoic esters, such as methyl 
parahydroxybenzoate, ethyl p-hydroxybenzoate, and propyl parahydroxybenzoate, sodium dehydroacetate, a phenol 
the methylparaben, ethylparaben, propylparaben, etc. can be used, for example. As a buffer, citrate acetate' 
phosphate, etc. can be used, for example. 

[0011] The mouse was medicated with the growth facihtatory effect of check this invention of a growth facilitatoiy 
effect, and it was checked by investigating the gain-of-bodyweight effectiveness. Hereafter, an example, the example 
of manufacture and the example of an experiment explain this invention to a detail further, in addition. "Escherichia 
coh LPS] used by them -- the U.S. Dffco (Difco) make -- it is 012838. 
[0012] The example 1 (manufacture of Wheat LPS) of manufacture 

1) The hard wheat powder (hard let spring from the United States or Canada) (3,120g) containing 1 09% of ash 
content was put into the small kneader, 2.031. distiUed water was added, and it scoured for 10 minutes and 
considered as dough. 101. water was added after the standing for 15 minutes, it stirred gently, the starch milky lotion 
was probed, and elution of the ftisibiUty component was carried out to coincidence. After putting this eluate all over a 
5-de^e C refogerator for 12 hours, the sedimentetion sections, such as starch, were removed. Supernatant Uquid 
was freeze-dried and 201.1g powder was obtained (powder A). Furthermore, 51. distilled water was added to residual 
dough, and It stirred gently, it processed Uke the above hereafter, and 40. Ig powder was obtained (powder B) 

2) It IS [temperature of 5-10 degrees C which presented ultrafiltration machine HF-Labl by U.S. Amicon with these 
powder A and B, attached hoUow system cartridge HF-LablPM5 about the molecular-weight fraction 5,000, attached 
hollow system cartridge HF-LablPMlO about the molecularweight fraction 10,000, and performed the ultrafiltration 
Inlet pressure 25psi (l.76kg/cm2), ****15psi(l.06kg/cm2)]. Based on the result, each part was named as foUows 

A with a mo ecular weight of 5,000 or less part Powder A : al It is a with a molecular weight of 5.000 or more part a2 
A with a molecular weight of 5,000 or less part Powder B : [ bl ] It is a with a molecular weight of 5,000 or more part 
b2 A with a molecular weight of 10.000 or less part Powder A : [ a3 ] It is a with a molecular weight of 10,000 or more 
part a4 A with a molecular weight of 10,000 or less part Powder B : [ b3 ] It is a with a molecular weight of 10,000 or 
more part b4 Although a lot of rim lath test positivity components exist in a with a molecular weight of 5.000 or more 
fraction If each [ these ] fraction is given to a rim lath test based on the approach of explaining in full detail for the 
example 1 of the after-mentioned experiment Hardly existing in a with a molecular weight of 5,000 or less fraction 
was checked. 

3) After having put 30g of the above-mentioned powder a2 into the 11. Erlenmeyer flask, pouring out 600ml distilled 
water and stirrmg with a stirrer for 60 minutes, centrifiigal separation actuation (lO.OOOGx 10 minutes) was given at 
4 degrees C by Hitechi coohng supercentrifiige SCR-20B (the rotor RPR16 was cooled at 4 degrees C in advance) and 
supernatant hquid was coUected. 

4) This supernatant Uquid was put into the 11. Erlenmeyer flask, and stirring with a stirrer under (about 2 degrees C 
of solution temperature) ice cooUng. 20.5ml of m%TCA water solutions cooled at 2 degrees C in advance was 



dropped, and it was left for 10 minutes in after [ dropping termination ] iced water. 

5) Subsequently, centrifugal separation actuation (lO.OOOGx 10 minutes) was given at 4 degrees C like the above 
precipitate was coUected, and in iced water, it put into the 500ml beaker, suspended with 300ml distilled water under 
coohng, and cooled m iced water, centriftigal separation actuation (lO.OOOGx 10 minutes) was given at 4 degrees C 
like the above, and precipitate was collected. 

6) This precipitate was put into the 11. beaker, and it suspended by 500ml of distilled water, and neutraUzed using 
about 3.5ml of I N sodium hydroxide solutions (pH7), and subsequently, cooUng in iced water, as about 2ml of I N 
sodium-hydroxide solutions was added and it became 0.02-N sodium-hydroxide solution, precipitate was dissolved 

7) After having added about 1.5ml of IN hydrochloric acids, being referred to as pH8 and adding 100ml distilled 
water subsequently, it moved to the 11. Erlenmeyer flask, and shook slowly for 30 minutes within the 37-degree C 
incubator. & ^ ^ 

8) After adding 30ml of 100%TCA water solutions, mixing and shaking slowly for 10 minutes within the 37-degree C 
incubator^centrifogal separation actuation O.OOOGx 10 minutes) was given using centrifiigal separation machine 
lommy CDIOOR (Tomy Precision Machinery Co., Ltd. make) which kept it warm at about 37 degrees C 

9) Supernatant Uquid was collected, it ice-cooled and centrifugal separation actuation (l0,000Gx 10 minutes) was 

given at 4 degrees C. 

10) Supernatant Uquid was collected, about 3.6ml of 10-N sodium-hydroxide solutions neutraUzed, and it was 
referred to as pH7, and condensed with the ultrafilter (Toyo Roshi UHP-150, filter:UK-10 N2 **: 4 0kg/cm2) 

n) The sepharose (Sepharose) 6B column [the U.S. Pharmacia Corp. (Pharmacia Inc.) make and column 
size^5cm(bore) xlOOcm (2U] was used, 60ml of obtained concentration Uquid was given to gel filtration 
[buffer solution.lOmM tns-HCl / lOmMNaCl (pH7.5), and rate-of-flow:60miyo'clock], and it obtained the 20ml fraction 
each. 

12) 280ml of fractions from the 43rd to [ from the start ] No. 56 ** was combined, and pronase E(-** chemistry 
company) 450microg was added, and the bottom of a shaking, and after keeping it warm at 37 degrees C for 2 hours 
It condensed with the ultrafilter (Toyo Roshi UHP-62, filter:UK-10, N2 **: 4.0kg/cm2). Subsequently, the 
OMR in/intT '=^77,*°^7Phy -^^^ the Pharmacia manufacture FPLC system (column: monochrome 

H M pI . ^r^^\ V ' ^"^^ ^ "^""P^^ *° ^ "^''^ buffer solution containing HCl (pH7.5) 

and NaCl of 10mM(s), the column was washed with the buffer solution (200m0 in which the amount of NaCKs) has 
the presentation increased to 165mM(s) with the above-mentioned buffer solution. Subsequently, elution of the 
purpose LPS was carried out in the 400ml of whole quantity, making NaCl concentration increase so that it may 
become the NaCl concentration gradient of IM from 165mM, and it coUected 2ml fractions each. After applying the 

Tm pfo no ^i^""' ""^"^ ""^ ^^'^ """'^^^ 5-8th fr^'^ti^-- are combined and it is 

8mllLPS.3.03mg (it is the rim lath test positivity LPS reduced property measured by the approach of example of the 
after-mentioned experiment 1 pubUcation.) of about 92% of LPS purity. Sugar aU whose foUowing amounts of LPS are 
also this reduced property: 0.23mg and protein:0.04mg] were collected. 

13) Subsequently, the 8ml was given to gel filtration (buffer solution :water) using sephadex (Sephadex) 
column.2.0cm(bore) x20.2cm (66ml)] G-25, and it coUected 3ml fractions each. The 9- 12th fractions by which the rim 
lath test positmty was checked were combined, and 12ml (LPS:2.7mg. sugar:0. 18mg, protein: 0.03mg) of about 95»/o 
chrtmL^graphy''^' '^'^'^''^ ^""^ ^""^^ "^''^ anion-exchange 

14) The above-mentioned fraction was freeze-dried until it became constant weight after freezing at -80 degrees C 
and when measuring weight, there was 0.75mg. (This freeze diying preparation is hereafter caUed Wheat LPS) Sinc^ 
It IS eqmvalent to 2.7mg when measuring the rim lath activity of this wheat LPS by the approach of example of the 
atter-mentioned experiment 1 pubUcation. it is that specific activity. It is set to 2.7/0.75=3.6. Moreover, since it is 
thought that the independent sugar which may exist as impurity was altogether removed by the above purification 
on parenchyma, aU the detected sugar is considered to be sugar which constitutes Wheat LPS. therefore " if the 
punty of the wheat LPS in this phase is calculated based on weight -- protein =0.03mgLPS=0.75-0 03=0 72mg - 
therefore - 0.72/0.75x100=96 (%) ^ 
It comes out. 

[0013] The physicalpropert;ies 15 molecular-weight wheat LPS of Wheat LPS was dissolved in disHllpH w«f.r 



[/ml ] solution was prepared, and the 4microl was put into the 1.5ml TOREFU tube. Separately, Imicro of 1 SDS 
processing liquid 1 which added and prepared 2.5%SDS, 5% mercaptoethanol, and lOmM tris hydrochloric acid 
(pH8.0) to EDTA of mM was added to this, and this mixture was dipped in it for 3 minutes at the boiling water. The 
fast system (Phast System) of a Pharmacia manufacture is used. Between electrodes SDS-bu£fer The 
above-mentioned mixture which is Imicrol between which it was placed by the strip (BufiFerStrip) (Pharmacia 
manufacture) is made into gel [the fast gel gradient (Phast Gel Gradient 8-25) of a Pharmacia manufacture] with **. 
It set to maximum electrical-potential-difiference 250v and 10mA of maximum current, and migration was made to 
start (this migrating method is caUed SDS-1 law on these specifications). The behavior in Coomassie dyeing and the 
argentation was observed after migration termination. In Coomassie dyeing, a Pharmacia manufacture is fast 0.1% 
as a stain solution. As decolorization hquid, methanol:acetic-acid:distmed water (capacity factor 3:i:6) mixture was 
used, and the gel blue (Phast Gel Blue) R was dyed and decolorized in the following order. 

It protects in the indirect desulfurization color of 3:50 degrees C at 2:50 degrees C of dyeing for 8 minutes for 5 
minutes, and protects for 5 minutes in the indirect desulfurization color of 5:50 degrees C by 4:50 degrees C of dyeing 
for 8 minutes by 1:50 degrees C for 10 minutes (glycerol, an acetic acid, capacity factor 5:10:85 mixture of distilled 
water). 

6: The desiccation argentation was performed in the following order. 

By 2:50 degrees C of processings for 2 minutes at 1:50 degrees C at a penetrant remover (ethanol, an acetic acid, 
capacity factor 5: 1:4 mixture of distilled water) For 2 minutes, By the penetrant remover (ethanol, an acetic acid,' 
capacity factor 10:5:85 mixture of distilled water), by 3:50 degrees C of processings For 4 minutes. By the penetrant 
remover (ethanol, an acetic acid, capacity factor 10:5:85 mixture of distilled water), by 4:50 degrees C of processings 
For 6 minutes, With sensitization liquid (8.3% glutardialdehyde), at 5:50 degrees C of processings For 3 minutes, By 
the penetrant remover (ethanol, an acetic acid, capacity factor 10:5:85 mixture of distilled water), by 6:50 degrees C of 
processings For 5 minutes. By the penetrant remover (ethanol, an acetic acid, capacity fector 10:5:85 mixture of 
distiUed water), by 7:50 degrees C of processings For 2 minutes. At 9:40 degrees C of processings for 2 minutes by 8:50 
degrees C of processings by the penetrant remover (deionized water) at a penetrant remover (deionized water) For 13 
minutes. At 11:30 degrees C of processings for 30 seconds by 10:30 degrees C of processings with a 0.25 w/v% silver 
nitrate at a penetrant remover (deionized water) For 30 seconds. By 13:30 degrees C of processings for 30 seconds 
with 12:30 degrees C of processings with a developer (0.04 v/v% formaldehyde +2.5 w/v% sodium-carbonate penetrant 
remover) For 4 minutes, [ with a penetrant remover (deionized water) ] With a developer (0.04 v/v% formaldehyde 
■<-2.5 w/v% sodium-carbonate penetrant remover), at 14:50 degrees C of processings For 2 minutes. Although the 
processing 16:desiccation LPS dyes in 3 minutes at 15:50 degrees C of processings and it is dyed the argentation in 
the reaction stop solution (5%% [ v/v] acetic acid) with protection liquid (an acetic acid, glycerol, capacity factor 
10:8:85 mixture of distilled water) When observing the dyeing band using the property in which it is not dyed 
Coomassie dyeing, the main dyeing band of Wheat LPS was detected in the location of molecular weight 8,000**1,000. 
Separately, Wheat LPS was dissolved in distiUed water, 2mg [/ml ] solution was prepared, and the lOmicrel was put 
mto 1.5ml ** plastic tube, to this, separately, lOmicro of SDS processing hquid 1 which added and prepared 10%(w/v) 
SDS of 180microl, the 5%beta-mercapt»ethanol of 45microl. the CBB coloring matter solution of 90microl. the 0.5M 
tris hydrochloric acid (pH6.8) of 112.5microl, and distilled water of 22.5microl could be added, and it mixed, 
subsequently to under an ebuUition water bath, dipped for 5 minutes, and dipped and quenched in iced water 
immediately after this heating. The migration bufier solution which dissolved 10ml 10%(w/v) SDS, 17.9g fricin, and 
3.03g tris in 11. distilled water, and was prepared was put into the slab gel electrophoresis tub by Mari Sol. 
Polyacrylamide gel was fixed to the migration tub 20%, the specimen was put into the sample slot, subsequently to 
150v the electrical potential difference was fixed to 50v for 1 hour, and migration was continued until coloring matter 
was eluted from gel (in this specification, this migrating method is called SDS-2 law). After migration termination, 
the argentation was performed at the room temperature using the argentation kit 161-0443 of Bio-Rad, and behavior 
was checked. The main dyeing band of Wheat LPS was detected in a result, molecular weight 8,000**1,000, and the 
location of 5,000**2,000. In addition, the amount marker of protein molecules which made Wheat LPS and 
coincidence migrate by SDS-1 law and SDS-2 law The LMW kit E[phosphorylase b of a Pharmacia manufecture (94k) 
Albunun (67k). ovoalbumin (43k), carbo nick ANHITORAZE (30k). Ttypsin-inhibitor (20k) and alpha-lactalbumin 
(14k)] and a peptide molecular weight marker It was the I860- 101 molecular weight marker [a myoglobin (I6.9k), 



myoglobin I&II (I4.4k), Myoglobin I (8.2k), Myoglobin U (6.0k), and Myoglobin IV (2.5k)] of a Pharmacia 
manufacture. 

16) Lynn content chain-TORIBARA (Chen-Toribara) -- law [-- work, such as a chain, "analytical chemistry (Analytical 
Chemistry), vol.28, and 1756-1758 pages (1956) - being based -• a degree -- it went to pass. Wheat LPS was dissolved 
in distilled water, the solution of 20microl containing the wheat LPS of 25microg was prepared, and it put into the 
small test tube. The 50 v/v% sulfuric acid of 20microl was added, and it heated at 160 degrees C for 2 hours. 
Subsequently, after adding the 10 v/v% perchloric acid of 20microl, it heated for 1 minute and was made to ash with a 
gas burner. After that, 0.5ml distilled water and after adding the 0.5ml reaction reagent (iml 6-N sulfuric acid, 2ml 
distilled water, a 2ml 2.5 v/w% ammonium molybdate, and 1ml 10 v/w% of ascorbic acid are mixed and prepared, and 
the 0.5ml is used) subsequently and leaving it for 30 minutes at a room temperature, the absorbance (OD820nm) in 
820nm was measured. In addition, as a sample for calibration-curve production, the potassium dihydrogenphosphate 
(Wako Pure Chem make) was diluted with distilled water, and the 0.5ml solution which contains 2.5microg, Imicrog, 
0.25microg, and Omicrog as Lynn weight, respectively was prepared and used. In addition, it is equivalent to 4.39g of 
potassium dihydrogenphosphates Lynn Ig. The obtained result is shown in Table 1. 
[0014] 
[Table l] 
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[0015] In Table 1, the data of Wheat LPS are the value which reduced the data of the contrast which has not 
heat-treated, in order to avoid the error by mixing (for example, it originates in a phosphate buffer solution) of 
inorganic phosphorus. It wiU be set to 1-4, if the molecular weight of Wheat LPS is assumed to be 8,000 and the 
number of Lynn per the molecule is calculated by the degree type based on the result of an upper table. 
[0016] 

[Equation l] 
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[0017] As 1-4 and one of the causes of changing, the number of Lynn is mono-FOSUFO esterase mixing in a 
purification phase in the above-mentioned experiment, and it is also considered that the phosphoric acid ****ed 
7) hexosamine content Elson-Morgan (Elson-Morgan) - law (377-379 pages of Tokyo Kagaku Dojin pubhcation 
biochemistry e^^eriment lecture" No.4) - being based -- a degree - it went to pass. Wheat LPS was dissolved in 
distiUed water, the Img [/ml ] solution was prepared, the lOOmicrol was put into the spitz with a screw cap ttwaki 
glass company make) SNHCKs) of lOOmicrol were added U> this, and it heated at 110 degrees C for 16 hours. About 
200microl addition of 4NNaOH(s) was done, and it was referred to as pH7. After having isolated the lOOmicrol 
preparatively, putting mto another spitz with a screw cap and adding the foUowing reagent A of 200microl it heated 
at 105 degrees C for 1.5 hours, and, subsequently cooled with the stream. Subsequently. lOOmicrol was isolated 
preparatively, 960/0 ethanol of 670microl was added, and further, afl^r adding the foUowing reagent B of 67microl it 
was left at the room temperature for 1 hour, and the absorbance was measured by 535nm. As a sample for 
calibration-curye production, it is 0.20-200microg [/ml ] N-acetyl. The glucosamine (Wako Pure Chem make) was used 
m Reagent) The acetylacetone of 75microl and 2.5ml 1.25-N sodium carbonate are mixed and prepared 
((B) Reagent) 30ml 96% ethanol is mixed with 1.6g p-dimethyl benzaldehyde and 30ml concentrated hydrochloric 
acid, and it prepares. 

The result and the number of hexosamines of Wheat LPS were 6**2-/molecules (assumption molecular weight 8,000) 
18) The internal standard (margaric acid of 0.55mM) of lOmicrol was added to the wheat LPS distilled water solution 
(lmg/(ml)) with a fatty-acid content [ 1 ] of 90micro. 0.5M 1.0ml sodium methylate was added, and hydrolysis and 
esterifica ion of fatty acid ester were performed. At the room temperature, after 1-hour neglect, 0.5NHCl(s) of 
960microl were added and it neutralized. The 2ml hexane was added to this and it stirred violently for 15 minutes 
Subsequently, aflong-mtervals aUgnment separation was performed by l.OOOg for 5 minutes, and the hexane layer 
was isolated preparatively. The hexane was evaporated with nitrogen gas, and it condensed until it was set to about 
20microL this sample --gas-chromatography [- body - Shimazu GC8APF and the Spelco (Spelco) make of capillary 
column-Canada - FSCAP Sp2330 and carrier gasmitrogen] were given and the amount of fatty acids was measured 
As cntena of the amount measurement of fetty acids, coliform LA-15-PP (it is molecular weight 2,000 and it is known 
hat the number of fetty acids m 1 molecule is 6) which is synthetic Upid A by the first chemicals company was used 
It was presumed that a result and the number of fatty acids of Wheat LPS were 6**2-/molecules (assumption 
molecular weight 8,000). The chart observed with the above-mentioned gas chromatography is shown in attached 
drawing 1 - drawmg 3 . Drawing 1 is [ drawing 3 of Escherichia coU LPS of drawing 2 of Wheat LPS ] the chart of 
Bordetella pertussis LPS. In drawing 1 - drawing 3 , the holding time (minute) corresponding to the main peak 
number currently illustrated was as foUows. u<iin peait 

HI: Kn^SS fia^M (^) 

1 2. 450 

2 2. 7 5 8 

1 2. 4 1 7 

2 2. 742 

1 2. 433 

2 3. 028 

^It '^'w^ " %Zr^^" Of Bordetella pertussis LPS greatly by the comparison of drawing 1 - drawing 3 . 
although the chart ofWheat LPS resembles the chart ofEscherichia cob LPS 

BLo^muT^l '^n- ^f^^f "^^""^ "■ diphenylamine method [work, analytical 

BAIOKEMU (Analytical Biochem.), 58 (l). and 123- 129 pages (1974), such as a SHABI R (Shaby R ) ] -- being based -■ 
hvdTh, n 1 ^Pl^-^y^^ine. 5ml ethanol. a 45ml glacial acetic acid, and 50ml concentrated 

hydrochlonc acid aU Wako Fure Chem make) wer« doubled, and the KDO detection reagent was prepared. 250micro 
of dis Uled water 1 which contains the l.OSmg [/ml ] wheat LPS in the 500microl was set. and it was [ lOO degree C 
ebulhtion ] under water bath, and cooled for 30 minutes in cold water (23 degrees C) after heating for 30 minutes and 



subsequently 420, 470, and the ultraviolet-region absorption by 630 or 650nm were measured using the Hitachi 
spectrophotometer 320 (measured value is set to A420, A470, A630, and A650. respectively). As a standard sample 
250micro of distiUed water 1 containing 127microg [/ml ] KDO ammonium salt [the U.S. sigma (Sigma) company 
make] was used. The value of a degree type was calculated about a specimen sample and each standard sample 
Value of a S=A420-A470+A630-A650 specimen sample The value (Ss) of (ST) of 0.379 and a standard sample was 
0.294. It was presumed by the comparison of this value that KDO of 5 **one mol /, and molecular weight 8000 was 
contained in Wheat LPS. 

[0018] The example 2 (manufacture of ChloreUa LPS) of manufecture 

1) Cell membrane crushing chloreUa (product made from incorporated company mannan foods) 30g was washed by 
ethanol until a penetrant remover stopped having colored green. 

2) 26g of this washing residue was melted to distilled water by the concentration of lOOmg/ml, and centrifugal 
separation actuation (4 degrees C, lO.OOOGx 30 minutes) was given after the 2-hour shaking at 45 degrees C 

3) Supernatant hquid was collected, it filtered by Tbyo Roshi No.2, and, subsequently distilled water extracted 

4) 290ml of extracts was given to the anion-exchange chromatography on the following conditions. 
Column: Q-sepharose (phi3cmx23cm, capacity of about 180ml) 

buffer: - lOmM tris-HCl (pH7.5) and NaCl concentration gradient: - 310ml of fractions which carried out IM 
rate-of-flow.l00-200ml [ /] o'clock temperature :room temperature 5 bypassing was processed by glucoamylase 400 
mM 10 mM, and starch was decomposed (pH5.0, 40 degrees C, about 2 hours). Decomposition of starch was checked 
when coloring did not arise at an iodine starch reaction. 

6) Centrifugal separation (lO.OOOGx 10 minutes) was given, and supernatant hquid was coUected, and lONNaOH 
solutions neutrahzed, it was referred to as pH7, the ultrafiltration was carried out using the ultra filter which has the 
pore size of molecular weight 200,000 cut, and removal and concentration of a decomposition product were performed 

7) 30ml of obtained concentration liquid was given to the anion-exchange chromatography using the Pharmacia 
manufacture FPLC system (column: monochrome QHR 10/10). Namely, lOmM tris ■ After giving a sample to a 
column with the buffer solution (pH7.5) containing HCl and NaCl of 10mM(s), the column was washed with the liquid 
(200m]) to which the amount of NaCl(s) carried out the presentation increased to 165mM(s) with the 
above-mentioned buffer solution. Subsequently, since the puipose LPS was eluted, the column was washed in the 
400ml of whole quantity, making NaCl concentration increase so that it may become the NaCl concentration gradient 
of IM from leSmM, and it collected 2ml fractions each. After applying the concentration gradient by which the rim 
lath test positmty was checked, the 5-8th fractions were combined. 

8) Subsequently, the 8ml was given to gel filtration (buffer solution :water) using sephadex (Sephadex) 
[column:2.0cm(bore) x20.2cm (66ml)] G-25. and it coUected 3ml fractions each. The 9-12th fractions by which the rim 
lath test positmty was checked were combined, and 12ml was collected (LPS:i4.3mg, sugar:2.0mg, protein: 0.53mg) 
LPS was measured by the approach of example of the after-mentioned experiment 1 pubUcation. 

9) The above-mentioned fraction was fireeze-dried untU it became constant weight after freezing at -80 degrees C and 
when measuring weight, there was 5.8mg. (This freeze-drying preparation is hereafter called ChloreUa LPS) Since 
the nm lath activity of this chloreUa LPS is equivalent to 14.3mg, that specific activity is set to 14.3/5.8=2.5 Moreover 
since It is thought that the independent sugar which may exist as impurity by the above purification was altogether' 
removed on parenchyma, aU the detected sugar is considered to be sugar which constitutes ChloreUa LPS. therefore - 
if the punty of the chloreUa LPS in this phase is calculated based on weight - protein =0.53mgLPS=5 8 0 53=5 27me 
It IS - since ■ 5.27/5.8x - it is 100= 91 (%). 

The foUowing value was acquired like the approach of a pubhcation by the example 1 of physical-properties 
manufecture of ChloreUa LPS. Molecular weight was measured by SDS-2 law. 

main - number of molecular weight =40,000 - 90,000 Lynn = -- number of 4**1 -/molecular weight 10.000 
hexosamines = - the number of 7**1 /molecular weight 10,000 fatty acids " the =6**l/molecular weight 10 000 -■ the 
KDO number =2**l/molecular weight 10,000 [0019] The example 3 (manufacture of BordeteUa pertussis LPS) of 
manumcture 

The BordeteUa pertussis hquid for a trial (a 2.0x1010 ceU / ml) which came to hand fi^m the Chiba blood serum lab 
was used as a kUled bacteria object. The above-mentioned kiUed bacteria object was suspended in steriUzed water so 
that It might be set to 25mg (dry weight)/ml. Equivalent 90% heat phenol Uquid (68 70 degrees C) was added to this 



and It extracted, shaking at 68 degrees C for 1 hour. Aflong-intervals ahgnment separation was carried out at 8 OOOG 
and 4 degrees C for 20 minutes, and the water layer was isolated preparatively. The above-mentioned water layer and 
equivalent sterilized water were added to the remaining phenol layers, and the same extract was performed the 
obtamed water layer ■■ a previous water layer -- doubling -- a stream -- it condensed to 1/10 by the rotary evaporator 
after dialysis m inside overnight. Aflong-intervals alignment separation of this was carried out at 8,000G and 4 
degrees C for 20 minutes. Supernatant liquid was isolated preparatively and cold ethanol (little **** and 0-4 degrees 
C) was left for sodium acetate at an amount, in addition -20 degrees C 6 times overnight. Subsequently 4.000G and 
the precipitate which carried out at-long-intervals ahgnment separation for 30 minutes and which was collected at 4 
degrees C were washed twice centriftigaUy once with the acetone by ethanol. and was dried with the aspirator The 
residue was suspended in distilled water so that it might become in ml and 20mg /, and it was given to sonication 
(output control 5 or 15 minutes, room temperature) with the SONIFAIA185 mold by U.S. Branson (Branson) 
Subsequently, at long-intervals ahgnment separation was carried out at 2,500G and 4 degrees C for 10 minutes and 
supernatant hquid was isolated preparatively At 4 degrees C, it is nuclease DNasel and RNase by the U S slgma 
(Sigma) company about this supernatant hquid. It processed by A for 15 to 16 hours (finaUy lOmicrog [/ml ] DNase I 
and 20microg [/ml ] RNase A were used). Furthermore, the nuclease of the same concentration was added and it 
warmed at 37 degrees C for 2 hours. Subsequently, at-long-intervals ahgnment separation was carried out at 2 500G 
and 4 degrees C for 10 mmutes, and supernatant hquid was isolated preparatively. The Acrodisk (Acrodisc) of the U S 
germane (Gelman) company was used, and this supernatant hquid was filtered by 0.2 micrometers of apertures " 
Filtrate IS covered over molecular sievmg. Sepharose (Sepharose) by [resin:U.S. Pharmacia (Pharmacia) 6B, Column 
size - bore [ of 5cm ] x die length of 100cm, tris of buffer-solution =10mM ■ HCl, The rim lath activity positivity 
fraction was mvestigated and doubled using LS-1 kit by NaCl (pH7.5) of lOmM(s), rate-of-flow =about 3 
mycm2/oclock], and Seikagaku, the Acrodisk of the above-mentioned germane company was used, and it filtered by 
%l "^^'^^""^f °f ^Pf FHtrate is covered over the ion exchange. FPLC by [equipment:U.S. Pharmacia 
^TJJ^^, Pharmacia manufacture monochrome Q It washes for 15 minutes by NaCl of 
«^ MM . ° """^ buffer-solution =10mM (pH7.5). Subsequently The amount of NaCl(s) is increased to 

165mM(s). and it washes for 30 minutes, and it washes, making the amount of NaCKs) increase over 20 minutes, so 
that the amount of NaCl(s) may consist of 165mM(s) subsequently to the concentration gradient of IM. Subsequently 
The rim lath activity positivity fraction was investigated and doubled using LS-1 kit by] and Seikagaku by 
rate-of-flow =2rnywashed for 30 minutes by NaCl of IM. the doubled fraction - a column - desalting - [resinW 
[ sephadex / by U.S. Pharmacia (Pharmacia) / G-25 fine (fine), and column size = / of 2cm ] x die length of 25cm and 
eluate - distilled water] - subsequently it freeze dried. The highest matter of possibility of being mixed in this 
freeze-di^ng preparation (4.50mg) is a nucleic acid. Then, the ultraviolet absorption curve (200-400nm) was taken 
and It asked for the absorbance in 260nm. When computing nucleic-acid concentration from the above-mentioned 
absorbance usmg the nucleic-acid concentration at the time of an absorbance 1 being 50microg/ml, it was 1% or less 
Moreover, protein was clearly detected by neither SDS l law nor SDS-2 law Therefore, consideration of detection 
ZTTTT"" '""'"'^^ "^'^ above-mentioned freeze-drying preparation to be at most 0 - 

3/0. Therefore, the punty of the above-mentioned freeze-drying preparation was presumed to be 96% or more The 
physi^l properties of this BordeteUa pertussis LPS measured hke the approach of a pubhcation by the example 1 of 
manutacture were as foUows. Molecular weight was measured by SDS-2 law. 

physical-properties main molecular weight [ of BordeteUa pertussis LPS ] = - number of 6,000**1 000 Lynn = - 
number of 4-/molecular weight 6000 hexosamines = - the number of 12-/molecular weight 6000 fetty acids - the 
=^/molecular weight 6000 - the KDO number =2**l/molecular weight 6000 [0020] in addition, Escherichia coh 
LPS[ineasured hke the approach of a pubhcation by the example 1 of manufecture - the physical properties of Oby 
U.S. Difco (Difco)l28:B8] were as follows. Molecular weight was measured by SDS-2 law 

physical-properties main molecular weight =40,000**of Escherichia coh LPS - 10, 0008 and 000** - number of 
number of 4,000 Lynn =12-/molecular weight 30.000 hexosamines =45**6-/molecular weight - the number of 30 000 
fetty acids =18-/molecular weight 30.000KDO number =5**l-/molecular weight 30.000 [0021] The example 4 
(manufectureofLPSl,LPS2, and LPS3) of manufacture e example ^ 

1) Weighing capacity of the 1.04g (l and Canadian HOITO from Canada) of the hard wheat powder containing 1.09«/o 
of ash content was carried out to 50ml ** Corning tube, it was put into it, 20ml distilled water was added and 50mg 



[/ml ] wheat flour liquid was prepared. 

It is [ 37-degree C ] under water bath, and shaking culture of this Uquid is carried out. 2) After [ culture initiation ] 0 
hour, 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours, 10 hours, 12 hours, 20 hours, 0.5ml was extracted in every 
45th hour, it diluted 10 degrees • 105 times, addressing to lOOmicrol was wound around the standard agar medium 
(culture medium with the following presentation by NISSUI PHARMACEUTICAL CO., LTD.), and measurement of 
the number of micro organisms and observation of a colony were performed for 24 hours. 

Standard agar medium (NISSUI PHARMACEUTICAL [ CO., LTD. ] code number: 05618) Inside of 11. Yeast extract 
2.5g A peptone 5.0g Grape sugar l.Og Agar 15.0g pH The culture elapsed time 8 hour it was thought that 7.1 **0.13 
classes differed The yellow accepted in the 10th hour - a cream opaque colony (colony l), A cream opaque colony 
(colony 2), a yellow translucent colony (colony 3), an opalescence opaque colony (colony 4) and white -■ the opaque 
small colony (colony 5) was wound around another standard agar medium of the above and congener, was planted, 
and was inherited, and the Gram's stain nature of the bacteria of colonies 1-5 and rim lath activity were investigated 
by one side, since the rim lath activity of a colony 4 and a colony 5 (both Gram's stain nature +) was very low among 
the above-mentioned colonies compared with colonies 1-3 (both Gram's stain nature ■) •• from ftiture examination ■■ 
removing - the culture medium by NISSUI PHARMACEUTICAL CO., LTD., and ID test and EB-20 -- using it -■ the 
gestalt of colonies 1-3 - biochemical " description was observed. The following result was obtained. 
[0022] The bacteria which form a colony 1 (identification number: 900814-1) 

(Domestic deposition was carried out as a Fermentation Research Institute mycoparasite No. 11664 from August 17, 
Heisei 2 in the Fermentation Research Institute, the Agency of Industrial Science and Technology, the Ministry of 
International Trade and Industry, and the management was transferred to the international deposition which 
followed Budapest Treaty as FERM BP No. 3509 from August 12, Heisei 3) the gestalt indicated below -- biochemical 
-- description - being based - these bacteria - Serratia of Enterobacteriaceae - a group ■- then, it is presumed, 
(a) Gestalt 1 Short rod 2 Maneuverability-less 3 Gram's- stain nature: - (b) Growth condition 1 standard agar medium: 
Form an opaque colony round in yeUow • cream. 
2) SS agar medium : form a white and translucent colony. 

[ - SS-agar-medium: - NISSUI PHARMACEUTICAL CO., LTD. code number: - 05031] 

Under the presentation of 11. Meat extract 5.0g Bile salt 9.0g A peptone 7.5g A lactose lO.Og Sodium citrate 8.5g 
Sodium thiosulfate 5.5g Ferric citrate l.Og neutral red 0.025g PURIRIANTO green 0.033g Agar 13.5g pH:7.1**0.13 
TSI agar medium: Although there is no change in a slant surface part, yellow a butt. Gas is generated. 
[- TSI-agar-medium: - NISSUI PHARMACEUTICAL CO., LTD. code number: - 05103] 

Under the presentation of 11. Meat extract 5.0g NaCl 5.0g A peptone IS.Og A lactose lO.Og Sucrose lO.Og Grape sugar 
l.Og Ferric citrate 0.2g Sodium thiosulfate 0.2g Phenol Red 0.02g Agar 15.0g pR: 7.6**0.1 (c) Physiological property 1 
VP reaction : + Generation of 2 Indore : ■ Generation of three hydrogen sulfide : - Use of 4 citric acids : + 5 ureases : + 
six oxidase: -7 OF-test: ■ + (d) •• availability 1 lactose [ of a carbon source ]: •• +2 adonitol: -3 rhamnose: - +4 mannite: 
" -1-5 escuhn: •• +6 inositol: -7 sorbitol: -- +8 arabinose: " +9 raffinose: - -t-10 sucrose: - (e) - in addition to this " 
decarboxylation [ of one lysine ]: -• use [ of -2 malonic acid ]: - decomposition [ of -3 arginine ]: - deamination reaction 
[ of -4 phenylalanine ]: " decarboxylation [ of -5 ornithine ]: - [0023] The bacteria which form a colony 2 (identification 
number: 900814-2) 

(Domestic deposition was carried out as a Fermentation Research Institute mycoparasite No. 11665 from August 17, 
Heisei 2 in the Fermentation Research Institute, the Agency of Industrial Science and Technology, the Ministry of 
International Trade and Industry, and the management was transferred to the international deposition which 
followed Budapest Treaty as FERM BP No. 3510 from August 12, Heisei 3) the gestalt indicated below - biochemical 
" description - being based - these bacteria - Enterobacter of Enterobacteriaceae - a group - then, it is presumed, 
(a) gestalt 1 Short rod 2 maneuverability-less 3 Gram's stain nature: -(b) growth condition 1 standard agarmedium: 
" an opaque colony is formed in cream. 

2) SS agar medium : form an opaque colony in red. 

3) TSI agar medium : although there is no change in a slant surface part, yellow a butt. Gas is generated. 

(c) Physiological property 1 VP reaction : -f- Generation of 2 Indore : - Generation of three hydrogen sulfide : - Use of 4 
citric acids : -i- 5 ureases : -i- six oxidase: -7 OF test: ■ + (d) - availability 1 lactose [ of a carbon source ]: - +2 adonitol: 
-3 rhamnose: - +4 mannite: - +5 esculin: - -f6 inositol: •? sorbitol: - -^8 arabinose: - +9 raffinose: - -t-lO sucrose: - (e) 



- in addition to this •- decarboxylation [ of one lysine ] : - use [of -2 malonic acid ] : -- decomposition [of +3 arginine ]: - 
deamination reaction [ of +4 phenylalanine ]: ■- decarboxylation [ of -5 ornithine ]: -- + [0024] The bacteria which form 
a colony 3 (identification number: 900814-3) 

(Domestic deposition was carried out as a Fermentation Research Institute mycoparasite No. 11666 from August 17, 
Heisei 2 in the Fermentation Research Institute, the Agency of Industrial Science and Tfechnology, the Ministry of 
International Trade and Industry, and the management was transferred to the international deposition which 
followed Budapest Treaty as FERM BP No. 3511 from August 12, Heisei 3) the gestalt indicated below -- biochemical 

- description -- being based - these bacteria - the punt air group of Enteiobacteriaceae - a group -- then, it is 
presumed. 

(a) Gestalt 1 Short rod 2 Maneuverability-less 3 Gram's-stain nature: - (b) Growth condition 1 standard agar medium: 
Form a round translucent colony in yellow. 

2) SS agar medium : don't form a colony. 

3) TSI agar medium : although there is no change in a slant surface part, yellow a butt. Gas is not generated. 

(c) Physiological property 1 VP reaction : -I- Generation of 2 Indore : - Generation of three hydrogen sulfide : • Use of 4 
citric acids : -•- 5 ureases : -i- six oxidase: -7 OF-test: - + (d) -- availability 1 lactose [ of a carbon source V--+2 adonitol: 
-3 rhamnose: - +4 mannite: -- +5 esculin: -i-6 inositol: -7 sorbitol: -8 arabinose: - -i-9 rafiEnose: -10 sucrose: - (e) " in 
addition to this - decarboxylation [ of one lysine ]: " use [ of -2 malonic acid ]: - decomposition [ of +3 arginine ]: - 
deamination reaction [ of -4 phenylalanine ]: - decarboxylation [ of -5 ornithine ]: - [0025] 4) Colonies 1, 2, and 3 were 
moved to 11. L-bouillon culture medium, respectively, overnight shake was carried out at 37 degrees C, at 5,000G and 
4 degrees C, at-long-intervals alignment processing was carried out for 20 minutes, and the harvest was carried out. 
This L-bouillon culture medium puts poly peptone lOg of Difco (Difco), 5g of yeast extracts of the company, and the 
best NaCl of Wako Pure Chem (5g) into distilled water, they double and carry out an autoclave to pH7.5 by NaOH, 
and, in addition, it dilutes and prepares 40% solution of the best glucose of Wako Pure Chem [ finishing / preparation 
/ beforehand ] separately 400 times. 

5) Each fiingus body was suspended in 50ml distilled water, respectively, the heat phenol was added to this 90 50ml%, 
and it stirred for 20 minutes at 65-70 degrees C, and after cooling, at long-intervals alignment processing was carried 
out at 10,000G and 4 degrees C for 20 minutes, and water layers were collected. The phenol layer was given to the 
same actuation as the above twice [ further ]. Three water layers were doubled, overnight dialysis was carried out, 
the phenol was removed, and inner hquid was given to the ultrafiltration using UK-200 of Advantec Toyo Kaisha, Ltd. 
(ADVANTEC TOYO), and was condensed by molecular weight 200,000 cut-off (N2 **: two atmospheric pressures). 

6) About this concentration sample, it is Q sepharose of a Pharmacia manufacture. The anion exchange 
chromatography was given using the fast flow (Q-Sepharose Fast Flow). Namely, lOmM tris - 400mMNaCl / lOmM 
tris after giving a sample to a column with the buffer solution containing HCl (pH7.5) and NaCl of lOmM(s) - Elution 
of the rim lath activity fraction was carried out by HCl (pH7.5). On the same conditions as the above, this eluate was 
given to the ultrafiltration, was desalted and condensed, and LPS of 96% or more of purity was obtained. In addition, 
a nucleic acid is IMNaCl / lOmM tris. • It was eluted in HCl (pH7.5). 

[0026] The result of each fungus body was as in next Table 2 - 4. The amount of nucleic acids calculated purity (%) 

based on the degree type based on the measured value in OD (260nm) (l0D=50microg). 

[0027] 

[Equation 2] 

lt]S= — — X 1 0 0 



[0028] 
[Table 2] 
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[0029] 
[Table 3] 
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[0030] 
[Table 4] 
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[0031] 7) When measuring the molecular weight of molecular weight each fungus body LPS by SDS-2 law like the 
example 1 of manufacture, it was 5,000**1,000 (LPSl originating in a ftingus body 900814- 1), and 6 500**2 500 
(this-it IS LPS2 and this-originating in 2 LPS3 originating in 3). Those dyeing bands in the argentation are shown in 
drawmg 4 . By drawmg 4 , numbers 13 correspond to LPS1-LPS3, respectively. As shown in drawing 4 , LPSl 
showed mist and the coUected dyeing band to the molecular weight 30,000 neighborhood. LPS2 is presumed that 
there are very few things of a macromolecule as compared with whenever [ 14,000 or less dyeing / of a dyeing band ] 
although a dyeing band is accepted also between 30,000 and 43,000. Even if it judges ftom the sugar volume and the 
amount of hexosamines which are mentioned later, LPS2 has the lowest sugar content, subsequently it becomes high 
m order of LPS3 and LPSl, and it is thought that it is in agreement with the pattern observed by electrophoresis. 
Moreover, the ratio of the amount of LPS / the total desiccation yield is also low in order of LPS2 LPS3 and LPSl It 



is presumed that LPS2 has much comparatively lowmolecular LPS. and its rate of the decreases subsequently to the 
order of LPS3 and LPSl from the above observation result. 

[0032] 8) Lynn content chain-TORIBARA (Chen-Toribara) ■■ law [- work, such as a chain, "analytical chemistry 
(Analytical Chemistry), vol.28, and 1756-1758 pages (1956) ■- being based - a degree -■ it went to pass. LPSl, LPS2 
and LPS3 were dissolved in distilled water at each **, the solution of 20microl containing LPS of 31.6microg,' 
57.6microg, and 103.6microg was prepared, respectively, and it put into the small test tube. The 50 v/v% sulfuric acid 
of 20microl was added, and it heated at 160 degrees C for 2 hours. Subsequently, after adding the 10 v/v% perchloric 
acid of 20microl, it heated for 1 minute and was made to ash with a gas burner. After that, 0.5ml distilled water and 
after adding the 0.5ml reaction reagent (iml 6-N sulfuric acid, 2ml distiUed water, a 2ml 2.5 v/w% ammonium 
molybdate, and 1ml 10 v/w% of ascorbic acid are mixed and prepared, and the 0.5ml is used) subsequently and 
leaving it for 30 minutes at a room temperature, the absorbance OD in 820nm (820nm) was measured. In addition as 
a sample for caUbration curve creation, the potassium dihydrogenphosphate (Wako Pure Chem make) was diluted 
with distiUed water, and the 0.5ml solution which contains 2.5microg, Imicrog, 0.25microg, and Omicrog as 
phosphoric-acid weight, respectively was prepared and used. In addition, it is equivalent to 4.39g of potassium 
dihydrogenphosphates Lynn Ig. A result is shown in Table 5. In addition, the numeric value which shows an 
absorbance is a value which reduced the data of the contrast which has not heat-treated, in order to avoid the error by 
mixmg (for example, it originates in a phosphate buffer solution) of inorganic phosphorus. The amount of Lynn (mug) 
is the value calculated from the amount of extinction. The amount of Lynn (% of the weight) was calculated by the 
degree type. In addition, "0.67" in a formula points out standard OD value of Lynn Imicrog. and sample concentration 
points out the concentration (mg/ml) of each LPS dissolved in distilled water 
[0033] 

[Equation 3] 
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[0034] The number of Lynn is the number of conversions per molecular weight 5,000 calculated by the degree type. 

[0035] 

[Equation 4] 
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[0036] 
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[0037] 9) hexosamine content Elson-Morgan (Elson-Morgan) -• law (377-379 pages of Tbkyo Kagaku Dojin pubUcation 
"biochemistry experiment lecture" No.4) - being based -- a degree - it went to pass. LPS was dissolved in distilled 
water, the solution of S.lSmg [ 1.58mg (LPSl) 2.88mg aPS2), and ] (LPS3)/ml was prepared, the lOOmicrol was put 
mto the spitz with a screw cap Qwaki glass company make), 8NHCl(s) of lOOmicroI were added to this, and it heated 
at 110 degrees C for 16 hours. About 200microl addition of 4NNa0H(s) was done, and it was referred to as pH7. After 
having isolated the lOOmicrol preparatively, putting into another spitz with a screw cap and adding the foUowing 



reagent A of 200microl, it heated at 105 degrees C for 1.5 hours, and, subsequently cooled with the stream 
Subsequently, lOOmicrol was isolated preparatively 96% ethanol of 670microl was added, and further, after adding 
the following reagent B of 67microl, it was left at the room temperature for 1 hour, and the absorbance was measured 
by 535nm. As a sample for calibration -curve production, it is 0.20-200microg [/ml ] N-acetyl. The glucosamine (Wako 
Pure Chem make) was used. 

((A) Reagent) The acetylacetone of 75microl and 2.5ml 1.25 N sodium carbonate were mixed and prepared. 

((B) Reagent) 30ml 96% ethanol was mixed with 1.6g p dimethyl benzaldehyde and 30ml concentrated hydrochloric 

acid, and it prepared. 

The result and the number of hexosamines of LPSl, LPS2, and LPS3 were the 9**1 -/molecular weight 5 000 the 
7**l-/molecular weight 5,000, and the 5**l-/molecular weight 5,000 respectively 

[0038] 10) a KDO content KDO (2-keto-3-deoxy oct NETO) content the diphenylamine method [work, analytical 
BAIOKEMU (Analytical Biochem.), 58 (l), and 123- 129 pages (1974), such as a SHABI R (Shaby R.),] -- being based " 
a degree - it went to pass. A 500mg diphenylamine, 5ml ethanol, a 45ml glacial acetic acid, and 50ml concentrated 
hydrochloric acid (aU Wako Pure Chem make) were doubled, and the KDO detection reagent was prepared. Either of 
250microl distilled water solution; containing 250microl distilled water solution;(3)0.518mg/ml LPS3 containing 
250microl distilled water solution;(2)0.576mg/ml LPS2 which contains (l)0.505mg/ml LPSl in the 500microl is 
doubled. It was [ lOO degree C ebuUition ] under water bath, and cooled for 30 minutes in cold water (24 5 degrees C) 
after heating for 33 minutes, and, subsequently 420, 470, and the ultraviolet-region absorption by 630 or 650nm were 
measured usmg the Hitachi spectrophotometer 320 (measured value is respectively set to A420 A470 A630 and 
A650). As a standard sample, 250micro of distilled water 1 containing 0.5micro mol [/ml ] KDO ammonium salt [the 
U.S. Sigma (Sigma) company make] was used. The value of a degree type was calculated about a specimen sample 
and each standard sample. 

The value (ST) of a S=A420-A470-HA630-A650 specimen sample was [ in LPSl ] 0.099 in 0.078 and LPS3 at 0 109 and 
LPS2. The value (SS) of a standard sample was 0.246 and the value of only distilled water was 0.005. It was 
presumed by the comparison of this value per molecular weight 5,000 and at LPSl at LPS2 of 2**1 that 2**1 KDO 
was contained in 1-2 LPS3. In addition, these values will be calculated as foUows, if LPSl is taken for an example. It 
is 10039] when concentration of KDD contained in a solution is set to chi (micromol/ml). 
[Equation 5] 

0-5 X 
0.246 0.1 09 

[0040] It is set to chi= 0.221 from the above-mentioned formula. Therefore, if the number of mols of KDD contained in 

one mol (5,000 and assumption) of LPSl is set to y, it will be set to y= 2.19 by the degree type. 

[0041] 

[Equation 6] 

5,000 

y = 3rxio-«x— = 2. 19 

O . 5 0 5 X 1 0-^ 

[0042] The following is the example of a formula of the pharmaceutical preparation containing LPS of this invention 
In addition the amount of LPS in examples 1-4 is the amount of Escherichia coU LPS conversions by the rim lath test 
Example 1 (tablet) 

Wheat LPS 0.04g6%HPC lactose 178g stearin acid talc 8g potatostarch 14g or more was mixed and tableted and 400 
0.5g tablets containing the 0. Img wheat LPS were prepared. 
Example 2 (mixtures for internal use) 



Chlorella LPS Img purified water 100ml 



LPSl 0. ig 

mm^/v> 8 0g 

1 0 0 Og 

LPS3 0. 5mg 

'u'W' 1 00 0ml 



[0043] The example 1 (quantum of the rim lath test sun plant LPS) of an experiment 

the quantum of the rim lath test positivity LPS contained in various vegetation -■ the ibis of Seikagaku Inc - it 
carried out using the SHIKARA-system. 

** Distilled water for injection was 180micro[ per hole ] 1 Put into the flat bottom or circular plate of 96 holes 20micro 
(when a sample was a soUd-state, it dissolved in distilled water for injection, and prepared) of samples 1 was added to 
one of the holes of a plate. Stirring by the plate mixer, pipetting was performed and the diluent was prepared 10 
times, henceforth, a sequential dilution sample is taken 20micix,l every, and dilution sequence Uquid can be prepared 
10 times with 100 times, 1000 times, and -- by processing similarly Moreover, a dUution ratio can be set as 
arbitration by changmg the quantitative ratio of distUled water for injection and a sample 

** The 100 000 time diluent of a 1.5microg [/ml ] Escherichia coli LPS solution was prepared as an internal standard 
and It checked that dilution and rim lath test coloring were normal. 

** SSmicro of 10 time dUuents 1 of the above-mentioned ** -- for the hole of another plate -■ the ibis of Seikagaku Inc 
-- LS-one set 35microl of a SHIKAEA system was added, and it was left for 30 minutes at 37 degrees C. Subsequently 
IM acetic-acid water of lOSmicrol was added and stirred, and the reaction was stopped, an absorbance with a 
wavelength [ of this sample solution ] of 415nm - the object for 96 holes - it measured by absorbance meter plate 
reader MTP-100 (Corona Electric Co., Ltd. make), as a background - distilled water - as the object for 
cahbration-curve creation - the ibis of 42 pg(s)/ml Seikagaku, Inc. - the caUbration curve was created using the ETl 
set of a deer large stem, and the quantum of the rim lath test positivity LPS in each sample was performed on the 
basis of this cahbration curve. (The absorbance in case a sample is distiUed water was set to 0.) When said LS-1 set 
was used by this approach and it did not go into this range in addition since it was checked that quantum nature is in 
colonng within the Umits of ten to 45 pg/ml, it changed and re-experimented in the dilution ratio. The quantum value 
of a dilution sample is x (value read in the caUbration curve) (dUution ratio). 

It came out and calculated. In the case of a sohd sample, in the case of a Uquid sample, the obtained result is shown in 
next Table 6 - 11 m a ng/ml unit per ng/g. In addition, the firm name of the column of the sample of front Naka the 
name of a place, ete. put the acquisition place of the sample concerned, and a place of production The elegance 
without this pubUcation is the elegance pu«:hased in Tsukui, Kanagawa County Nakano cho store of superstore 
Chujitsuya, and pomts out what has an unknown manufecturer. In addition, "Hok Wren" is the abbreviated name of 
the Hokkaido Agricultural Cooperative Association union meeting. 



[0044] 
[Table 6] 



^ommmnm) 125 
i^f-mm^) 2,25 0 

C»i^S5 0 0 0£t±) 1. 0 00. 000 
7,500 

<^i^a5 00 oei±) 300 

^hSE^ <^lliH^> 1,600 

c^^fts 0 0 oa±) < 1 0, 000 

1,100 

(^?^*5 0 0 OJJtJb) 3 1,000,00 0 
2 9, 00 0 

(^^ftSOO 0£l±) 50 0,00 0 

C^^ffis 0 0 ojai±) <o. 3 

(i>?-«5 0 0 0ia±) 120 

(iDjtda) 20 0 

(B8*4!5jg) 15, 000 

Tl-y («^) 3.300 



[Table 7] 



=.l'^*> 70 

7X/^•7if7 4, 500 

i 3^:XI 4 1, 0 0 0 

i'^f^yfamm) 2, 300 

i^mmm) 5,500 

A-^;:&> h O (fiS*?ci»^) 4,000 

^-y; (x:;<e 195,000 

iza. i^ti^-kS,) 1 5 0 

(.tx^? U>) (»^fi5 0 0 0ia±) 40 0 

^«ll;fcH (fOitfttt) 8 5 

(m^t^a) 45 0 

C»^ft5 000£l±> 36, 000, 000 

t^J&ba <»3tfiffl) 800 

:^iE^^ <lD3t:ft«) 5 50 

:;*:?Sfl (foit^a) 3 5 0 

<iJiF«5 0 0 Oia-t) <0. 

krC7 («^> 8 0 0 

r/-tt:tfF (n^) 9 50 

(«^> 4,500 



[Table 8] 



^JLX (S^) 1,900 

7 <m^) 7 5 0 

ijr.^^ (S^) 10, 000 

f V h (tCD^) 10, 5 0 0 

ij^nvYH^ty (m^mK") so.ooo 

-7 5' (A^(w«5E) 4 0, 0 00 

7^^^'7:Jl (K. K. ^s^m 73, 000 

a'BM±^mmu^m'> 1,200 

(fi) (xxtr-AiHi) 2.300 

!• C?:^^ > (ftmea) 2,30 0 

CAi^Mg) 5,500 

•tv^ar i'^^ty) 2,000 

F 'yt (^^r^mmy s, 000 

A-yn^ («*^}S^> 3,000 

'f> + >j!;::/vr9 («75^rin«36) is, 000 

i'^^y^mm) 45,000 

^^Oy^ (m:^^^m^> 50,0 00 

^ <te*7?}SS) 6 00,00 0 

"f-B^ hoao (.KJf-y^mm) 7,000 

AWitfeS^ (3!;^/it'^?||p°a> 17,000 



[Table 9] 



m 



13, 000 
12, 000 
14, 000 

8,000 

8,000 

1,000 

(Pekia Royal Jcliy) 
8 0 0 

7 0 0 

10, 000 

11, 0 0 0 
2 0 0, 000 

8 5, 000 

10 5, 000 

2 3 5, 000 

13 0, 000 

■i/^/iyy s") 1 , 900, 000 

' -XY S) 1,000,0 00 

16, 000 

2 0, 000 
4 0, 000 

2 0 5, 000 



[Table 10] 



ibtium im^) 8,000 

^^vt/JLJl~2* 20,000 
*<^if 75,000 
2 1,000 

xtr;^:^ fc t-^Pttlt 2 5 0,000 

2 4 0, 000 
WEPt^aUS-tJ^Jth iW^^ttWm 5. 000 

77^>f7l/;i:^- 1,150 

9if-fcr-ji/ 1,250 

A-h^>K 1,550 
^y-f^F^^h i,400 
fc :j^-a--^ - h 6 00 

im 24 
KJt (7 yT'Jb) 9 0 0 

(:^RIifijg) 2. 4 

(HScifiii) 1 . 7 



[Table 11] 



mm 



^ 3 - ly t kf y imMum> 600 

JSaiSlf <iSI*«I8) 3 50 

ya:^ + a- (^ab5X*> 6,ooo 

iteiiiiaiy (en « -^ft) 2.000 

■«f ^?D>y^-7•»t (x-1f -f) 1,000 

(g^»> 7 0 0 

A'-f jrrji.yi' (i/ou9x«) 400 

A:ys/a^pgBlliR <D- Mi36) 2 00 

3>>>r;i,7 7::/^^- C^mum) 50 
3V*d^:^ <'h«:»ai) 3 0 

»y^Y < = «) 2 0 

^;fD3-7 1 0 0 (3-«7> I 0 

9 

yyl'-7'yir 6 
a--t*«;-=f->i.K ('♦'nil*) 5 

7 7,n^zf-ji,r (mmum s^m 



[0045] The example 2 (the selection approach of LPS that the contents of the rim lath test positivity LPS which give 
ED50 at the time of activating the in vitro TNF production ability of a macrophage are 0.4 - lOOng / culture medium 
ml) of an experiment 

200micro [of macrophage abdominal cavity resident ceUs ] 1 (2x105 pieces) / hole of the C3 H/heHum mouse of the 
male of each three groups with an average weight [ 29g ] of 9 weeks old are put into the flat bottom plate of 96 holes, 
and It IS addressing ****** to lOmicrol to each hole about recombination mouse 1 FN gamma (lOO units / ml) as a 
primer. Various dUution of the extract which extracted the various sources of LPS for 5 hours, and prepared them 



with 65-degree C hot water (g/ml) was carried out separately, and its lOmicrol / hole was added as a trigger 3 hours 
after primer administration. Centrifugal separation actuation was given after 2-hour culture (3000 G or 20 minutes) 
toxicity [ as opposed to L929 cell in the TNF activity of 130microl obtained from each hole ] -- being based -- 
measuring ■■ moreover, a rim lath test positivity LPS content - the ibis of Seikagaku, Inc. •■ it measured using the 
deer large stem. The sigmoid curve which plots measured value on the coordinate which expresses the amount of 
TNF production (a unit / culture medium m0 to an axis of ordinate, and expresses a correspondence rim lath test 
positivity LPS content (ng / culture medium ml) with an axis of abscissa (logarithmic scale), and is presumed from 
plotted each point was drawn. Macrophage activation ability of each trigger which gives the amount of TNF 
production at the time of not prescribing a trigger for the patient was made into 0%, macrophage activation abihty of 
each trigger when the amount of TNF production which increases as effectiveness of trigger administration reaches 
the maximum constant weight was made into 100%, and the rim lath test positivity LPS content which gives the 
macrophage activation abUity which corresponds to the 50% was read in the curve. The result of the source of LPS 
extraction where the correlation of macrophage activation abihty and a rim lath test positivity LPS content fulfilled 
the above-mentioned conditions is shown in Table 12 - 14. It is front Naka, and in "TNF", "activation abihty" 
expresses macrophage activation ability (%), and "LPS" expresses a rim lath test positivity LPS content (ng / culture 
medium ml) for the amount of TNF production (a unit / culture medium ml). In addition, since the amounts of TNF 
production at the time of trigger additive-free were 0.75 units / ml, the case where the amounts of TNF production 
were below 0.75 units / ml was made into 0% of macrophage activation abihty, and macrophage activation abihty (%) 
was calculated by the degree type. 
[0046] 

[Equation 7] 
T N FSta- 0.75 



[0047] 
[Table 12] 



L P SM 


T N F 




LPS 


^ — y y 'V ^ 


0.75 


0 


0 




3.9 


9 


0.6 




36.3 


100 


60 




36.3 


100 


> 1000 


:^ > /"K -f 


0.75 


0 


0 




40.7 


100 


4 




36.5 


90 


400 




40.7 


100 


> 1000 




0. 75 


0 


0 




1.3 


4 


0.8 




13.0 


100 


80 




13. 0 


100 


> 1000 




0. 75 


0 


0 




1.0 


2 


0.3 




12.8 


100 


30 




12.8 


100 


> 1000 




0.75 


0 


0 




1.3 


4 


0.2 




15.5 


100 


20 




15.5 


100 


> 1000 




0.75 


0 


0 




5.7 


8 


0.7 




62.7 


100 


70 




62.7 


100 


> 1000 



[Table 13] 





0.75 


0 


0 




0.6 


0 


0.7 




30.6 


100 


70 




30.6 


100 


> 1000 




0.75 


0 


0 




2.0 


4 


0.4 




30.3 


100 


40 




30.3 


100 


> 1000 




0.75 


0 


0 




0.9 


1 


0,4 




22.7 


100 


40 




22.7 


100 


> 1000 


^ D 1/ ^ 


0.75 


0 


0 




39.2 


100 


9.6 




35.0 


89 


960 


^'cIlffiLP S 


0.75 


0 


0 




3.6 


27 


2 




10.2 


89 


20 




11.4 


100 


200 




10.9 


95 


2000 


4^mL P S 


0.75 


0 


0 




0.7 


0 


2 




10.1 


99 


21 




10.2 


100 


210 




8.5 


82 1 


2100 



[Table 14] 





0.75 


0 


0 




0.7 


0 


1 1 




3.3 


55 


110 




5.4 


100 


1100 


fc" K A 


0.75 


0 


0 




4.7 


37 


2 




9.4 


80 


24 




11. 1 


96 


240 




11.5 


100 


2400 



[0048] The example 3 (growth facUitatoiy effect in a laboratory animal - the l) of an experiment 
The C3 H/heUum male mouse was made to carry out free intake of after birth, distilled water (six animals) and 
distilled water prepared so that powder A-a (5 ng(s)/ml (six animals) and 50 ng/ml (five animals))2 (example 1 of 
manufacture) might be included by LPS conversion, respectively (The distilled water intake group. 5ng intake group 
and 50ng mtake group are called hereafter, respectively.) others - feed conditions are completely the same and 
earned out fi-ee intake of feed CE-2 the rat of the Japan, Inc. Clare marketing, and for mice. Weight was measured 
after birth and the result shown in the next table 15 was obtained as the average (/animal) of each group. The rate of 
increase in the column of front Naka, 5ng intake group, and 50ng intake group expresses the rate of increase (%) to 
the average of the distilled water administration group of those averages, respectively 
[0049] 5 . H y. 

[Table 15] 





owm ( g) 


5 n gtS^-^ 


5 0 ligm^m 




(s) 


muam 




<*M ( 


g) 


i^isam (%) 


2 0 


1 1 


4 


1 1 


. 4 


0 


0 


1 3 . 


4 


1 7 . 


5 


2 5 


1 6 


4 


1 B 


. 1 




8 


1 8 . 


0 


9 . 


8 


2 9 


1 9 


9 


1 9 


. 7 


- 1 . 


0 


2 1 . 


1 


6 . 


0 


3 3 


2 1 . 


6 


2 1 


. 3 




4 


2 2 . 


7 


5 . 


1 


3 7 


2 1 . 


9 


2 2 


. 0 


0 . 


5 


2 2 . 


9 


4 . 


6 


4 1 


2 1 . 


8 


2 2 


. 2 




8 


2 3 . 


2 


6 . 


4 


4 5 


2 3 . 


3 


2 4 


. 1 


3 . 


4 


2 5 . 


1 


7 . 


7 


4 9 


2 3 . 


4 


24 


. 6 


5 . 


1 


2 5 . 


5 


9 . 


0 


5 3 


2 4 . 


2 


2 5 


. 2 


4 . 


1 


2 6 . 


5 


9 . 


5 



[0050] Drawing 5 graph izes the result shown in Table 15. It is clearer than Table 15 and drawing 5 that a growth 
facilitatory efifect with significant LPS of this invention is shown. 



[0051] The example 4 (growth fecilitatory effect in a laboratory animal ■ the 2) of an experiment 
Free mtake of distilled water prepared so that powder A-a (5 ng(s)/ml and 50 ng/m02 (example 1 of manufacture) 
might be included m the C3 H/helium female mouse which is ****(ing) by distilled water and LPS conversion 
respectively was carried out. (The distilled water intake group, 5ng intake group, and 50ng intake group are called 
hereafter, respectively.) Four female mice born from seven animals and 50ng intake group in the female mouse bom 
from five animals and 5ng intake group in the female mouse bom from the distilled water intake group mouse after 
mtake initiation on the 6th were chosen, and the respectively same object as a parent mouse was made to take in 
from the 20th after birth. Other feed conditions are completely the same from before birth, and carried out free intake 
u on ^^""^ "^^keting, and for mice. The weight of each mouse was measured from 

the 20th after bu^h. and the result shown in the next table 16 was obtained as the average (/animal) of each group 
The rate of increase in the column of front Naka, 5ng intake group, and 50ng intake group expresses the rate of 
[OOsT^ *° ^''^''^^^ ^'^^^^^ '^^^'^ administration group of those averages, respectively. 
[Table 16] 



a Bp 


(Dwm (g) 


5 n sm^m 


5 0 n gJS^» 




(g) 






(g) 


i^Uam (%) 


2 0 


1 0 . 


4 


1 0 


. 4 


0 


0 


1 2 


. 9 


2 4 . 


0 


2 5 


1 3 . 


0 


1 3 


. 6 


4 


6 


1 5 


. 9 


2 2 . 


3 


2 9 


1 4 . 


8 


1 6 


. 0 


8 


1 


1 7 


3 


1 6 . 


9 


3 3 


1 6 . 


2 


1 7 


. 4 


7 . 


4 


1 9 


1 


1 7 . 


9 


3 7 


1 6 . 


7 


1 7 


. 9 


7 . 


2 


1 9 


9 


1 9 . 


2 


4 1 


1 7 . 


1 


1 8 


. 1 


5 . 


8 


1 9 


7 


1 5 . 


2 


4 5 


1 8 . 


5 


1 9 


. 0 


2 . 


7 


2 0 


8 


1 2 . 


4 


4 9 


1 7 . 


8 


1 9 


. 3 


8 . 


4 


2 1 . 


1 


1 8 . 


5 


5 3 


1 8 . 




1 9 


. 6 


4 . 


8 


2 1 , 


8 


1 6 . 


6 



[0053] Drawmg 6 graph-izes the result shown in Table 16. The comparison with the result shown in that a growth 
facihtatory effect with LPS of this invention more significant than Table 16 and drawing 6 is shown T^ble 15 and 
drawmg 5 shows the growth facilitatory effect doubles [ about ] by making the parents in **** take in rather than 
makmg LPS of this invention take in for the first time after birth. 

[0054] Naturally, under severe management of the medical practitioner in charge or the veterinarian, although the 
amount at the tune of prescribing LPS of a dose, administration spacing, and toxic value this invention for the patient 
as a growth accelerator and a growth accelerator for animals and administration spacing take into consideration the 
age for admimstration. a symptom, weight, and the administration efiectiveness and are determined according to an 
mdividual By adult (60kg) of human being, by internal use, it is set to lOng lOmg by Imicro g lOOmg and vein 
administration, and lOOng lmg sets it the temporary standard of 1 time per of a dose day at dermal administration, 
n addition, for an animal, large sized animals, such as a cow and a horse, make 1/60 of the above-mentioned amount 
the standard of the amount per weight of 1kg, the amount of 2 double can be made into the standard of the amount 
per weight of 1kg, and in the medium size of a pig, a dog, a cat, etc., and a small animal, further, make the amount of 

h!, V t^^^MCT^i^i^' ^T""* "^^^^^ °^ P'^'""^" P^*^«"* by birds such as a hen,. In 

addition. BERENSU KERUBA (Behrens K [External Character l]) 



rber ■ fifty percent lethal dose of LPSl, LPS2, and LPS3 in a C3 H/helium male mouse with an average weight [ 22g ] 
of 7 weeks old calculated by law -■ respectively ■- 150 and 180 or ISOmicrog/animal ■■ it is -- Escherichia coU LPS[-- it 
was 60% or less with a value [ of 0128by U.S. Difco (Difco):B8l ] of 300microg [/animal ]. Moreover, toxic value fifty 
percent lethal doses (average in the male BALB/C mouse of one groups [ two ] and the average weight of 45g) of 
Wheat LPS (example 1 of manufacture), Escherichia coU LPS (same as the above), and Bordetella pertussis LPS 
(example 3 of manufacture) were 3.2, 3.4, and 11 mg/kg in intravenous administration, respectively, and were 16, 16, 
and 32 mg/kg in intracutaneous administration, respectively. 
[0055] 

[Effect of the Invention] By this invention, it has the outstanding growth facilitatory effect, a premature baby's birth 
is prevented, there is neither a side effect nor a problem of a residual property in the living body, long-term use is 
possible, a production cost is low, moreover, it is in taking oraUy, transderma, dipping, and any path of injection, and 
the growth accelerator and the growth accelerator for animals which can be suppHed to the mass which can be 
prescribed for the patient are offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the chart illustrating the peak which shows existence of the fatty acid in a molecule obtained 
covering Wheat LPS over a gas chromatography. 

[Drawing 2] It is the chart iUustrating the peak which shows existence of the fatty acid in a molecule obtained 
covering Escherichia coU LPS over a gas chromatography. 

[Drawing 3] It is the chart illustrating the peak which shows existence of the fatty acid in a molecule obtained 
applying BordeteUa pertussis LPS to a gas chromatography. 

[Drawing 4] It is drawing showing the pattern in SDS-2 law of LPSl, LPS2, and LPS3. 
[Drawing 5] It is the graph which shows the growth facilitatory effect of LPS of this invention. 
[Drawing 6] It is the graph which shows the growth facihtatory effect of LPS of this invention. 
[Description of Notations] 

In 2 of LPSl, in drawing 4 , 3 of LPS2 shows [ 1 ] the pattern of LPS3. 

In ** of a ******** administration group, in drawing 5 and drawing 6 , ** of 5ng administration group of LPS of this 
invention shows the data of 50ng administration group of LPS of this invention. 
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<DT N F M4«^^x. S V n 7 T - i^r£tt{b«l^ 0 
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I -c^s L P s ©ii>^c < i ^> 1 a^^i^^Wffiji^J. 

mt^i^mi^in^LPs. ufKA. -en6©^^LPs 
so*-eti6©ig^i5*^e.i^csgf*^6iiiR$n6. n^jc^ 
iiBiS©liW{Ejt^J, 

[ft3}c^3] ffl!^3&i6ff6n^LPs*5> A^m^^^m 
^n. ;^<:©!|5?t4?:wr^LPsr*.s, i»*^2iais© 

^m^m :8. 000±1, 000 (SOS-lStC 
J:5) 

8. 000±1. 000 (SDS-2gfetCj:^4) 
5. 000 ±2. 0 0 0 (SDS-2i4tCj:6) 

1118^^: 6±2/^^^M8^ 
KD0fg(=5± l/^i^S8^ 

^ffp.n. '^©!Kjtt^wr-5LPsr*s. it*^2iB 

±S^^a=4 0, 000 ~9 0. 000 (SDS-2 

KDo^=2± 

{f^n. ;x©^f4?rwr^LPs-c*s, ii*s2iaig 

i^^H^a= 4 0. 000±10. 000 (SDS-2 

8. 0 0 0 ± 4, 0 00 (SDS-2?S{Ccfc5) 

'>'>IS[= 1 2/:^a373 

•^+V1f 5 >!!{= 4 5 ± 6/^^*3:^ 

)llffi5ggg[= 1 8/;9-^»3:^ 

KD0fg[=5± l/^^fiS^ 
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WrSLPS-c*5. if *]l 2 iSi8©l^Wfiijl^j, 

iS^^a :5. 000±1. 000 (SDS-2S6C 

cfc€>) 

';>^: 2± i/^^as. 000 

•^+yif 5>i(: 9± l/53^a5. 00 0 
KDO^: 2± l/^3-i^a5. 000 
[fl*S7] $fflffl*^6f#e4a-5LPS)!)5> ;X©!^1i* 
WrSLPST*6, f**« 2 fBl8©^WCgjt?PJo 
^m^^m.:d. 500±2. 500 (SDS-2Sfc 
10 J:^) 

V>^: l~2/^i^a5. 0 00 
^+V!f5>|^: 7± l/':^a5. 00 0 

KDom: i-^zy-^^ms. ooo 

Ci**:58] l|fflffij0^6f#6n-5>LPS*5\ ;^©^tt^ 

w^sLPs-r*^. 2 Mm(Dm^{&mm, 

ig^^a. e. 500±2. 500 (SDS-2ffi(C 
ct-5) 

y>i!(: 2± l/5>^^a5, 000 
'v+VifS >i[ : 5 ± 1/^^85. 00 0 
20 KDOiSf: 2± l/:^i^a5. 0 00 

6ff6n. ;^j©!^tt*w-r5LPsr*s, if*^2iE 

iS^^a=6. 0 0 0±1. 000 {SDS-2fifetC 

y>^=4/:J3-^^a6^ 

KD0i[=2± l/:^^a6^ 
30 [ff^SlO] fflM*^e.f#6n5LPS;!)^, A. 

-^:^-^^'^'^-LPs■c*s. ii>ic«2ieig©^W{Ejt 

[ if 11] LPS ^^tf liji^ffi^WiSijt^Jt?* 
0. -/>i^ hnrig*sn-5vi'a7y-5;;©TNFa 
^ti^ritt^kt" S L PS©vt^D7T -i^Stt'fbtl^Jg 

^iL. mmc. -e©LPS^^JnbJ'j:l^i#©v^p 
•7T-i>©TNF S^a*-^;i ^ V ^ p 7 r - i^rSttft 
fil<S:0%. v>/P7y-i^©TNFM^*SAtiaK: 
■r^B#©LPS©v^;p7T-i^rStt{b«l?: 1 0 0%t 

40 •ri,-7^ay7-i^fsmtm {%) ^mu. muic. -e 

© L p s © >; A 7 X X >^ hlJitt L p s ^wa^st^RT- 

fig©EDs 0 ^^^^';A7;^r;^H^LPS^Wa 
^0. 4-1 0 On g/^if?Km ir*€)LPS©ii>!i 

[0 00 1 ] 

mismmicmti>, ^imaca. 4^^mit. lps 
50 ^^ts^^immRamimmimmicmt?,. 
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- 1 5 5 7 7 8 



[0002} 

lummi] Afnom-^. m^moim^z. 500 
gm<Di>(Di^WMmv^. wmi)i2, 5 0 0 gi^± 

(¥aj^^^^ rWil^«J . 12 6-128 

i^-r«. 2 0f^T»^£i«S:O'E?i#j:0feW.««:5Et: 10 

(mmMmm ^mm'Mt'PMmi , 24-30 
•c*o-t:4>iH]^ir'*^i}iSsn€>o m^r. Afs^io-k 

IT • m^mm±nm2m] . 1 7 9- 1 8 1 h. mme 
smimmAmiiimM^it^^mf) u^-c. Aram ex 

©lllSj&s^aorfc 0 . S(Jf^ffl-^ft:rt^S^©P4giAs^t 

[0003] 

i-rsfe©-c*€.= 

[0004] 

jta;^h*^s<. igp. am^-r 

-Y>l^hD-CiS«Sn-Sv>;D7T--i>©TNFM 50 



7 T -i^© T N F ^iS^^x. -5 V D 7 7 - i^rSttfk 
tg>lrO%, vi'D7T-i^©TNFM4a<?:ftA75^o- 
S©ffl (*B^$i»cDfte©@BlfK*5l»T». r^tisj 
i**-r) K:-r-5l^©LPS©vi7P7T->^?S14{ttfe^ 

1 0 o%t-ri>-7^vivr-vmmt^ (%) ^^L. 

mililic, ^©LPS©';A^>^r;^ hPittLPS^Wa 
^^^Rxmr iy -< K < i # . V >7 D 7 T 

-i^Stt^tfig©ED5 c ^^^S'JA^J^f-XhPittL 
PS^W**^0. 4~10 0ng/^«?gml-C*SL 

ps©^!&< ifci«*i#sn-s. cc-c r^^j:<i4> 

IS^^tfJ *^Hg©LPS«SSlJiC^-C#-5, 

c<b«^^^^. 'e©.^a3n^ffl^;!)5ffl§3nifei,>^ 
K), -en6©2at^±^ffiEccia*^^5-eT. Mtc 

Mmti>, fik©%w{sjtm> if^z>mm(Di^ 

[0 0 0 5 ] rvi7P7T-i^j ^fejsa^fflsa©- 
^61^^i*rt©^J^^^■^■c©»c:55•^u> «i 
^i^©M!^^f*rt©^^fflia^j: i- *fift L r s A 
S©T^-^^•^:^M©-mr*)^o rTNFj«. v^^ 
P7r-S^ica:i3^i$n4IUil^«H^^ (Tumor 

Necrosis Factor) (DW^Xh 0 [ 1 

UiyipJl -irsxh'J -(The Journal o 
f Biological Chemistry. > 2^ 
60 . 2345~2 3 54M] > v^; r -iP©?S14 

1 9 6 8^P^Cb>y-< > (Le V i n) A5|iJ 

!|?5ffll6WfiEil^J©fSt4fiS^i Ur<^ffl-Ct L P S 

itrj:i\ ifflS-^'ffl^JipP.SBX^n^.LPS-c* 
o r ^) . ^tt^fiX 'J f F A © J: -5 i^c^fiXn°nt?4) o XhJ: 

X. immimic^ftfix-^m$tifc^<Di,<Di,cmm$ti 

J±??Tsfflffi^©ffe©^r©4>©7&5^*n-5o 
r/jN^LPSj t^m^tifcm-^icit. /J^^^©fc 

^. iSi©illli-c-{^«. it^^-rSi!fflM'e©ffe©^-c©^> 
©*s^$n44>©ia^$n/cu, UifUhH. #tc^ 

c>^4>©W^^w:fe. !f#S©ffi!^. ift!^, M^*!^. 
[0 00 6] CtxhLPSO^^ifih. *^W©^W{E 



r - i>® T N F il4tl^rStt{b-r L P S © V ^; p 7 r 

***ft;*:tia{cf -58$© LPS©vi;p:77 - >^?§tt 

^h. MI4(c, -e©LPS©'JA5;^f :^ hPitSLPS 

o7r-t^rS14^btfe©EDs 0 ^#^-5';A7;^f-xh 
IH4LPS^WaA50. 4~1 OOng/lg«?KmlT 
*)afe©*jitR-rn«J:l.>„ 
[0 00 7 ] 'JA^y^f-;^ Ulttffii^^ig.LPS 

M?4ffl!^ibr<^rt^>^>©;&TietcF!l^j^-r5„ 

i^^^'Mil^. y^^:BS 

*>6mf3n/c r^^Ap°„*ftj ©ieig;&M^t« rji 

:lbittB*^6^tf $n/c r/HfeiBjfffi]^^mA0^j ©le 

tg^M^b> rTd</7 Kj BS«I5 3¥(cWHSAJi 
4*^ftt8^*» 6^tf $ n/c|^^a^JI5JS«|| 1 5 ^ 
r7'-7iP;l/©*^j ©fe|g€:.HS^b, r*>r 7 U :3 

>j «. BSffl5 9^(c4kii«g*^f,^tf3n/c r/^fesg 

iam^r.BS^ L. r p u 7 J tt. Wa&A B*«J«An°p 

^^*5Bgfn6 1 ^fc4>^L/c. r^p u-5^:^ai|ij © 

> :5'J ©IB|g?rM^L> r^cfeg^j iff^cD 
0. C*x6«<i«ilK:gc»ig^bTfiM-Ct-S. S^^ffligj 
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mmm-c3bi>^x^ ■7^f4*>y'^7M»-e*^:^>+ 

■^'yl^mW>nXhi> V'Oijyiy. >'^'^f4t'7ilffi^r-* 
^^*■7f4■y•^■5jl»T'&€.^■t, ^Xy+f4T 

FUtt^-C* -5 T F > ;U $ f4 ;u 5 PM^f 
*S^;U5. 'i";f4h'i':f;^MM!^T*S*ji?^i'. >i; 
';i4Tv^i.-y;HS^t!^-C*.5Tvg^i^'y;l/, r:/^:*- 
f4^^'C:3>|11i!B5t?*^,;t?^r7U^V3>. v^i?b*f4 
•7$5?tJ|ffliBJ-C*)Sv3?a?t\ K^^5f4h"i7^2)l 

^t!^-C*^ Ki^^j'S. 3>'3'?f43i^3'?Sffi!^-C*-5, 

fifltti, 5^4t^+5|lffliK5r'*S^?'^'5-< + 3'?. - 

i7X^f4^i'X^7)Sffi!l??r*5^^X^. =.t)ym±i 

i^mmmxhh^^ ■?3+'*4:j-^4^->iP>jiffi 

!^r'*^:i-$4^->i^>> •fe'JI4t^-5JOa::-=it'T)Sffi 

igJ-c* S ;}^">5 7 >i; . -y^ 7 i^f4*:*- -y ^ 7 
-C*S:i-^'>-y^7S^, T;^7^^l4;f7+';^X^Sffiig5r* 

hi'1^-*4Fi'1fMffliejr*-5;;^4^-:^. i2> 

mm. uy^mmm. ^>vijmmm^mx^^. * 
yy^ymmmtLxii. m^it. ='yyn'yt>^mmm 
x$,i,utiji. ^>^n^y^mmmxi)i>a:yx. ;^ 
y^r>^m\:^iy=>rmmmxhi>^iy^^^mx^i>, %i 
y^mmmt{yx\x. ^iy'ry^)^7-7y^}m, 
m'\S!ix$>i>7ViPvy')immx^i>, rnvt^mmmt 
bxit. m^iit, tti^xT- -< Ts^A^uiyz^mm^xh 
^.i'pu^^^fflr-*^, mwmtLxkt. mi*. 

^i^iU-C«. ^'y^'rm-^'yir^lymW&IX' 
hi>tm. +t'^i^f4x^+^yjiffl!^r*sxy+ 

?4v>riS?yS1f^T-*SV-<S, 1fJUy=ii^*>r|4;J<i; 



> F 5 -fe ^rmv- ytiu^ -fe X MMti-c* ym 

i>ijmx'm. mmx^ho lo 

1 ) mmm^-mvzm\:>xmwm. mM. m^uc 

x\m'L-5^micx^mi^-ri>i}\ m^vni^^mTLxm-o 
m^m^th\tx\.K wMwmti^^^i^'yx^^m'^^c 

i>i}K i^«-?<?)«^cc«-e-©i!i^*5 7 0 w/ v % 

©filfm-C, *^B^®UA7^f-X M»14ffl!BjLPS(D 

m.i-^mntLx^m-^i>m^^m^t'ommir^i)K 
i,^-h^i>^m^xhmt. &.r<Dtm=kmm^cux. m 
mm^>^m-ri>m. m&m^m^Lx^jAz^^T-:^}^ 
uttL p s mm&xmi^r?>i3m^mmri,c t\m 
ii>xmMx$}i>, 40 

2 ) *$g*Mtc±if S;rcas?){c«. ±iE 1 "Cff e,n/c±^ 
*m«:t^o-C|5Bi1-^5itc{^Lr5H^»5 0 0 0 WT® 

3 ) Whtitc^^S'u'k. 5 0m g/m 1 tcntS J: 'yicM 

4) c©±?f?r7ic*-c?^aL. m^mmLxm&ic-ri> 

coy^.mmtimimmo'hox^i, 
•mittt<. m^ii, h ^'poi^^ (WT. TCAi 

mwiifimx^h. 50 
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*rj5t^b> nw^'i^^immc^Lxrm^mm- 

6) a©*^,S7K(c5gSU. ai^;)5^»-r?.SrT;u* 
A, r>^^T. >;'t;A, i^M-:^ h u-^a^^^ 

■a:m(DmmmicmMm^p hi i cfcD:^^* < 
ife^ i @W<DL p s ;!)5^ffi-r 4©r'a:tA5ik:>sr'S)€). 

7) ■^X'^^xm=^M^XpH8tUXi)^l^3 7°CicmU 

7 'cic^ubfcm^^m^^m bx^'C^^mmmc^ 

8 ) ±t»*lilJR L-C7K?ft u . 4 °crsom^^iltS^'P^c 

9) ±vt^iIlRb. 7)li7V^miMbXtpmL. %mic 

'^^xm.^'(mx\mti>. c(D^Mm-iri>7}vti')i> 

10) ^xi.^-csSfcfie^-cy^i'iiijifcf^uT^ yA7^ 

mUt'^Vyf-ji':^ (Sephadex) G 
-75, G-100> ■fe7Ti"J;l'(Sephacry 
1) S-200, 4z7rP-X (Sepharose) 
6 B [Ji^±»*a7 7 -'l/Vv'Ttt ( P h a r m a c i a 
Inc. ) ii] . /NV^yjU (B i 0 g e 1 ) P - 1 

0 0 [TRS^-c-f^t^-;- F (B i o r a d Inc.)a 
^] , F-3-7S-JUHW-5 0. HW-55 (m#* 
^UttM) '^ffifflTtSo i^MJpHS-l 0®^ 
©^c6C^-rti-CfeJ;l^ Fy>^-HCIX«y 

ymmmtimmx^h. 

1 1 ) ^^L^r'C©il^(csa^^^^^jp^, 3 7°c-c 
+^rFy7->'>. F ■y--^^>('^y>;i5#54 

-r-. mmmm^-^fD^xm.mxt riiisaioT 

«. 7-D:f-— fe'E (?4Wb^tt) . •7'D7^^4'^ 

1 2) i):(,>-CC©iij^?:^SiCfif-,T. *S-7 
r;UvixTttM®F PLCvX7-A-C':7T;UV'>TttS 
®^:yQ-H27yP-;^ (Se pha r o s e) . Q- 
■fe7rP-X (Sepharose) ^^mi^X'm^* 
>3tfei'avFi/77 ^-tc#L-C';A7;^f;^ FPitt 

1 3) -JKi^^x. mk:fifotM^®/c86Ccy;i/ig3iK:{^ 
Lr UA^Xt-^ F^14lij^3-^@iR-r-5. 
J-XhoSfPtcJ:*). /jN^«^®iS^{C{i. ^VJO^JA^ 
Xr£tt®i^ 2 0 %*s[5|iR3 g 5 %0fB»^A 
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^mi^tii,, x> mi) m7m(on&icit-<j^ i o o 

"yf" -tt^^f^- (A. r a d i 0 b a c t 0 r ) 10 
ff^nSLPS [f-. x-C?^. i^7^^A (P. H. G 
raham) , XA. :i--:ri;x> (M. A. 

O' Br i en) " T> h-'^^i/ 7t> 'J- 
•i/'^x^jivyi' (An t 0 n i c va n Leeuwe 
nhock), vol. 34, 3 2 6'-3 3 0M(19 
6 8^) : *Bgffl»©fto@BFf-C«. A. ^T'-tty^i' 
^^-LPSif/I^T] . HBiSffiLPS. yfFA^® 

fi. *B^ffl»riioTi¥ai-r-5fflaiigL p s i , l p s 

2, LPS3&0'-en6©^fi!cLPS*5gS-r^„ T^^H^Ic 
^i^ ^ 10 (D f/K 

(3)/^- K • U F • -i? > • t : 

±fefflM*^(E. L PSl. LPS2. LPS3 'k^mt^ 
CCtt, 'i'*:^ h^rJL' (We s t p h a 1 ) fj^ V 
■^/X -{y ^fz-.-KV^^- Kb- f- -^5:5^ h V- (Me 
thods in Carbohydrate Che 
mi s t ry) (Dv o I. V [^m^:^-B-^(DTti 30 
-rS-^/i^ 7"u;^ (Academi cPress) ttd^ 

lS^1■iiii^cJ:^3?^^ur^ILPs^l^J<&f#. c(Dm^=k 
nmcm\ m^it. 7T;i/vi^TttK©FPLce>x 

rAr7T;l/V~>T?±S^(D*yQ-H27TP"^ (Se 
Ph a r 0 s e) , Q--fe7TD-;^ (S e p h a r o 40 
s e) ?:SfflUT^'C:j->3^^Pv h>f^7 -r-(cf^ 

ft^^tt:^)^ 6 h + * -5 - i^;^ A i I i ^ :§ l*r rlJ^ ? 
1*. ^©#6&©?S$^, l^i;<|il-fe^; h©E t -2i2-^ 



<«MLPS«. *il7^-f 73 (Di f CO) 

e.iifis$nr(,>.2.„ -gBi^SLPsa. 7:>-3 
^>^D°D (B*) *>e.rfT)!s$nru5„ x, 4>^©hbis 

(Weh s t e r) mm<D ^iy-f-i-M 
5 i^aSP- ( J o u r n a 1 of Immun 
ology), 744> 55 (1955) :>i;x;^h7 
TJb (We s t ph a 1 ) r-:;:^ h. :^7-;^7 

*;Uix'i (z. Naturforsch) j, 76> 1 
4 8 (1 9 5 2). f F A». ^--fb^^fo 
*>6r|fjig$tirt,^^, ilBMaSLPS 1, LPS2> L 
P S 3 ?r^n^nii4t-6 3«CDM«, :^#6HJ§^,55^^ 

m(Dmm=s:^mx^ i,ct ^mrnhfahmmoymm. m 
m m 

tii-if 

;^^-F 3Ra 

B* 

7xy-;i.-?ji^ [XA. 7^:zd^>f;^ (M. Dubo 
i s) Ti-VT-^ijJl er5:^F';(Analy 

tical Chemistry), vol. 28, 3 
5 OH, 1 9 5 6^]r', SBitU-'J-mit-. X. 
A^. P-U- (O. H. Lowr y) 
}l ty ^UtU'Jij}], ^T'^^Fu (J ou rna 
1 of Biological Chemistr 
y) ] . vol. 1 9 3. 6 5H. 195 1^] xmm 
bfc, 

CO 00 9] LPS?!>^Vt»a7 7— ^(D^>b-hPTN 

"y^^^if) mitm^m^ ( f- >;7!7';>i/) mtifi 

■SmxS>^Ct\t. ti-X^^)\, (Ca r swe 1 1 ) 
6tcJ:«9. 7-p'>-r.^>^ ■T'^^i'sX, yt, 

f5- •t^-^'i>x 3f-:/ a-iXi-[Proce 
eding of N a t i o n a 1 A c a d e my 
Science of USA. . 7 2. 366 6~3 
6 7 OH ( 1 9 7 5^) ] im^iixr:\.^h, -y^yA 5 

(F^eattT N F m^i&mm) r-^* o . h t> <j > m?i 

^tth(0tcibici9:^^timm^i r h J (rtHttT 
NFMS^J) T-$,5„ LPS*Wi;p7r-i^O-<>tf 

-^xcvi^p^y-i^iajgSftjffliia^iiBXL, cn«:7- 
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^ ^ -7- tbxomM^^-?'^ X I FN-r^miMb. 

Stt?rS>JS-rn«J:U. TNFritttt, L-9 2 9iNHIia 
■^^xy;^ :x-x.xx- 7_2, 36 66~ 

36 7 OH] t>cMti>mmmm&<>cLr. ;X<Dj;^tC 
L-cmmti,o L9 2 9«4. bVoim^imm'^m 

^fc'f-i:7';l'5-vAx.:;-fe>i^ + ;Hgtfi (Ji^T. ME 
M^tfei^-T) rWfi!cO> 8X10* ^©fflia*^ i o 0 

(ii(Dm±^m(>c^itti^micL. 9 ej^io^jg^'u- lo 
h-cwffltSo wa^miST'c. 2B#rHi 5%co2 

ttji^^^icm^. mmm(DW.m^i som li-rs, 

fe^nS) . M(C, ft^^jtS2 0 0 M 1 ii&ofcL9 2 

9«*±iE^frri 8mmim-^i>. mmmmm\t^ 
wmmm. ii-r±^mm.^L. ot^-e. o. i% 

Wrgtt^iSSffl'J^r^^. C<D^feg*OD (5 90n 

m) vom^m^mmtbxmmb. iftmmmnm 
^a^i^^c^cctf ^ o L 9 2 9 5 0 s 

(N) ^3}cfib^o >PtHS<bUT't7l:>-¥TNS 
[ffi^l^SMf (Tumor Necrosis Se 
rum) ] ^^mb. C©'t7-t^+'TNS©ffittn (#{4 30 
/m 1 ) ^ 2 . 4x10' ^{vi/'m g /m 1 ©T N F - 

€:ffll.^T9i^-rS. C©'i71?-+*TNS©EDs 0 ?r-^^ 
SftS?^ (C) ^jRASo e^<*?§t4 (^fii/m 1 ) »N 

/c X nritm-r.2.0 
[0 0 10] mmv^m(Dm^im 

mmm, mmmmmrnvmrnr-^i,, mnmtb 40 

ti i©iif4ss^5--c#f? 2 n/c ^> ©^Jir. *^B^©^w 

5®f4»rtjjS$*ari»S^?4©i»m-cfccl;c^ X. 5 
4^7Jk i^^5>. T 5 ^S^©®f4MSTO*^tffilf4 
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-Til's. KPg^®:h h >J 

[00 11] m^mnw^omm. 

r^^wMLPSi ^87=^^73 (d 

i f c o) tt$?0 128: BST^So 

[0012] M^wi (/h^L p s©s?ii) 

1) /hSx-^rtc. 1. 0 Q%(DU<.^^^tsWM>hmSi 

(3 . 1 2 0 g ) ^An. 2. 0 3 l-;l'©^S** 

mri o^paaio-cF'i7io/c, 1 5^p^©«^g^^^c 

1 0 [■ )i(D7K^m^x^i>pMcmnbrf'yy> 

^^^^m^ltib, |5imcpJ?§14fiS^^?§tfi3-a/c, c© 

mmmi 5 -co^^Kittfr 1 2 Bf ^ngu/cf^. >7' 

>^©£tP5aJ*l^*bfc, ±m^ii[fe|g^Lr2 0 1. 

1 som^mtc (m^A) , jgtc. K'i'{c5 

hJl/©^a7K^Jra^rKPS^*Hcmfiib, «T. ±iSi 
[H]1i(C^!ia 1-1:40. 1 g©;^*4:f#/c (10* B) o 

2) cn6^&*A. B^*aT5=i>ttK|5g^^aiiilH 
F-La b HC^L. ^S-i^fiffii^B. OOOtCOl^Ttt 
13^3^*- h U -yi^HF-La b 1 PM5?:. ^^SiB 

ab 1 PMi o^m.'omzm^^m&^^n'^fc lu&b 

~1 0°C. AE2 5 p si (1. 76kg/cmM. 
WEI 5 p s i ( 1 . 0 6 kg/cm' ) ] . ^©iSft 

IS*A::^^^«5. 0 0 0 WT©g|5^^a , 

!55'^«5. 0 0 0^:^±©g|J:»i&a2 
t&*B : ^a5 , 0 0 0]^Xr(OW>5^^ b , 

^^^«5. 0 0 0Ii(±©gp^^b2 
t&T^A : 5H^a 1 0 . 0 0 Ot^T©a5^^^a3 

^H^aiO. 0 0 0t^±©g|i^^a« 
t&*B:^ai 0. 0 0 0feiT©gU»^b3 

5H^S1 0. 0 0 0W±©g|5^*b« 

T'j A^^f;^ h(c{^bfc6. 5>^a5. ooo«±© 

. 0 0 0 WT©Bii^5•{c«S<!:^i'?¥aL^5:l,^C 

3) ±iEt&*a2 ©3 0g*l h 7 7 X n tC 
An. 6 0 0m l©^.S*iS:at^-C. 



C8) 
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--^mn L tern. Btimimm^'C^ s c r - 2 o b 

(n-^-RPR 1 6^mmiC4-'CicmiOXid\.^fc) 
V 4 'CV^'mmmi'^ (10, 000GX10^){C^^ 

4) c(D±m^i <) -J hJi.^ft7 7x=i(cAn> 

•ac?^JPLT4,o/cl 0 0%TCA*?§?g2 0. 5ml 

5) 'k\<^xmuiLm%t<c\^xA°c'cm'i^^mm'^ (i 

0. OOOGx 1 0^) tC^^Lrtt^^IsliKL., ^K*tp lo 
r^iPT. 3 0 0ml ©^STKiSfC 5 0 0 m I Ol^- 

r4 •crii/Cx^gt^f't do, o o o gx i o^) jc^f^ 

6) ccitis^ 1 h;ut-^-icAn> ^a^ks o 

Omirj^^U. \n7miti-V')^2^mm.m3. 5m 
1 ^i£ffltT*fD (pH7) L. oi^-c. 7K7Kcfiri^iP 

1 ii7mit± V ')^mmm2. m i ^mmb 

ro. 0 2N;^<®?^t:fhyi;A^?g{C!aSJ:^Jcbra: 

iS*?§»U)^C. 20 

7) IN^K^^l. 5mI?rJjn^TpH8it. 
1 0 Om 1 (Om^7K^m7Lfc\^^C 1 ■:; 
=i{C^l^r3 7'C©-f >+A--c-dr-|:*9-C3 O^fflSj)-? 

8) \0 0%TCkimWi^0m\^m9LXm^btc 
fl, 3 7°C©W'>:^^^-i-^-f^-r'l O^PbWo< OJS 
cb^LT;&^6> 1^3 7°C{C{iSb/cM^i:^^>!illh 5-C 

D 1 0 0 R ( h 5 :^mm [.xm.'\j^mmv^ 

(3. OOOGXI O^^-) iC^hfCo 

9 ) ±?»*|5|ItXLT7K?^L> 4 °C-ea.I:^^i|fMI^'f ( 1 30 
0. OOOGx 1 0^) tCf^L/Co 

1 0 ) hmm^bx 1 0 wmiti- v ■i' A?gfi$<j 

3. 6m 1 r"*3fnUTpH7<!:L. KS^^iiiSg (M^S 
JftUHP-150. 7 : UK- 1 0. NzE: 

4. Okg/cm^ ) rrS^L/Co 
1 1 ) 'i^hrxtcmmWLBOml P-;^ (S e 
pharose) 6 B;^^A r >'l/v>'Ttt (p 
harmacia Inc. ) S{. A-t*--('X : 5 c 
m (rtS) x 1 0 0 c m ( 2 >; ] 
iiii [iS®*: 1 OmMh >;x-HC 1/1 OmMNa 40 
CI (pH7. 5) . : 6 Om 1/B#] (cffOT. 
§2 Om 1 ©iffl^^rffit, 

12) fiJfc*>64 3Sg7!)J65 6#ii£®ffl^2 8 0m 
I ^fif-tf. 7-p:>-— fe-E (l4W{t^±) 4 5 0 M g^JD 
X.. mi^T. 37"C{C2B#rBl«jSL./c^{«:. ligj^-aji 
S (m?¥aiKUHP-6 2, UK- 10. 

N2 E: 4. 0 kg/cm* ) r-jgffiOA:. ;^(,^T-, 7 
T;Uvi/T?±|S!FPLCi/;^rA (i&^A : -t^QHR 
1 0/1 0) ^^-yX'm^^l^^^^u-^V^'yV A- 
K:#L/c, Bn%> 1 OmMh'J;:^-HC 1 (pH7. 50 



5) il OmMONaC 1 ^^t^mmxUm^ti^ 2. 
icMbtc'ik. ±l2M®?g-CN a C 1 a*n 6 5 mMtCif 

m^Hfcmfan.^^'^mmm (2 o om i ) r-^^^^A^gt 

o/c„ ;^t,i-C\ NaCUig^. 16 5mM*>6 1M(D 
N a 01 j^S^iecc i& 2) cfc ^ if JD ^ if ife /fti" 6 4 0 
Om iraWLPS^^ttiS-B-. §2 m 1 CDiB^^lHliK 

C^T*^6 5-8#ScDili^^{}f-ti-C, LPSMg|^9 2 

%®8mi [LPS: 3. 0 3mg (mmmmiim 
o-nmxmm ofcyA^xfy^mttLPs ^nmxh 

6. WT©LPS«fe±rc<D^^ii-C*€.) . H: 
0. 23mg. ^a:0. 0 4 m g ] ^lilJlx b/co 
1 3) ;^I,^-C'e©8m 1 ^, i2 7T7=^-:;d7;^ (Seph 
adex) G-25 [ti'yA: 2. 0cm (F*9S) X2 

0. 2cm (66ml)] ^^-^x^')mm mmm. : 
*) fc#or#3m i©p^;&(5ijRbfc. >;A^;^f-;^ 

h^ttOStiSSn/cHg-l 2Sg©iii^?:^#-C, L 
PSMS*^9 5%©1 2m 1 (LPS: 2. 7mg. 
®:0. 18mg. Sa:0. 03mg) ?:(i]lRL//c„ 

1 4 ) ±ieij^;&- 8 o-crji^Sfifctiafc^drsssrjs 

^^mb. mS^WimUfchO. 7 5mg*-o/Co (t^ 

PS©-; A 7;^ritt*^Ma^.il0!I i tmo^ysnxmrnu 
tch2. 7 mgic^mf^cDx. ^ottmmt 2. 7 

-0. 7 5 = 3. 6(caj:5„ mmtbXW&b 
?#S^!4©«i, «±©ffK{Ccti3SIM±^ri^*3n 
/c<!:#^64a^©T'. ^ttl^n/clitJ^r. /J^SLPS 

/J^^L p s ©Mjg^sa(cs-:5i^-cftm-r-5 i 

Sa = 0. 0 3mg 

LPS = 0. 7 5-0. 0 3 = 0. 7 2mg 
0. 72^0. 75 X 1 0 0 = 9 6 (%) 

CO 0 1 3] JbmLPsomt 
1 5 ) ^^m 

^i^LP s^mmyHicmmbx i mg/m i ^i:mm 

h.^<DAu\^l. 5m ]©!- U^^^-T-fcAn 
i^Co Cntc. glJii. lmM©EDTA(C2. 5%SD 
S. 5%y;I/;?7 7>x^S?y-jb^ lOmMf-yx^^ 

(pH8. 0) ^m^xmmbfcsxis!)mm\ 

C©il?g^3^P^g(iJS7kfCrIL/c. 7tJU-7!>T 
ttli{©7TXht/y^7"A (Pha s t System) 
^i^fflL.. S@i©^(CSDS->'A't;:7r- ;^ h U 
7' (Buffer Strip) {y 7 )l-7iyT^m) 
ii^i\^-^hinfc 1 ix 1 ©±Sig?g;&yjU [7 r Jb-^i^T 
tt$i{©7T;ih y;U y^x^x^h (Phas t 
Gel Gradient 8 - 2 5 ) ] « 
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3^i^$-^tc (*Bj$eis-cc®?*sfts^ s D s - 1 Siif* 

^iyrmoo. i%7 7Xh (Phas t 

Gel Blue) Binmtbx. ^^y- 
}l^■■mm■. m^TK (ifsirbs : 1 : 6 ) mm^mi^K 

1 : 5 0-Cr8:9-Fa^fe 

2 : 5 0'C-C*5^PBlflJife 

3 : 5 0°C-C8 55-rBl^fe 

4 : 50-Cri 

5 : 5 O'CTS^rBl^S (i^';tP-Jk ^S* 
(Ommttb : 1 0 : 8 5ii?g) 

6 : 

2 : 5 0-Cr2^P^. z5feif^?K 

*®i?aj:fc 10:5:8 bUM) -cmm 

3 : 5 0°Cr4^3-PBl mm (x^y-;i.^ g^^^ 
/KO^atb 10:5:8 5igfg) fiJia 

4 : 5 0°C-C6^P^. ii^jg! (8. 3 %i^;UiSr;l.iJT;b 

T't F) rmM 

5 : 5 0-C-C3^r^. gt?f?S (xt>y-;l.. i^^, 
*©^ai:b 10:5:8 5^g?g) -CMS 

6 : 5 0°CT5:9-Ph1 mWM (x^?y-;u, g^|§^ 
*©ifai(: 10:5:8 5 jgjg) -C^JLa 

8 : 5o-cr2^ra. m^m oui^r r^aa 

9 : 4 0 °C-C 1 3 ^JPhI. 0 . 2 5 w/ v %ffi^iRr« 

I 0 : 3 O-Cr'3 0» {)M^:i->*) T^^iS 

II : 3 o-cr-3 om 25feif?^ (iUi-l' :i->7k) r^as 

12 : 3 0'CV3 0m. mmm (0. 0 4v/v%;^ 

13 : 30-Cr-4^rBl. 3l^?g(0. 0 4vyv%7i-.jl 
A7^l'7^th-+2. 5w/v%^^:M^ y^A?5fe?^?i) 

1 4 : 5 0"C-C2^P^. S{Ef?±?g (5%v/'v%g^ 

^) r-Ma 

1 5 : 5 0-Cr3^ra. mm. ^■;-fea-Jk 

^.STkCDSfttk 10:8:85 "CMa 
1 6 :|£ig 

C»t4M€:*«JfflLr^fe^;&|I^L)^c6. ^^MS, 0 0 
0 ± 1 . 0 0 0 ©figtC/jN^L P S ©iS^fe^As^m 
^n/co m 'J^LPS>&^g7k«:^^br2mg/ 
m 1 ^a^iSifL.. -?•© 1 0 M I * 1 . 5 m 1 S^'^X 
5^-^i'3^^-7'k:An/c. cnjc. I80wl© 5 
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1 0% (w/v) SDS. 45yl©5%/S-^;U^7- 
Fx^y-;U, 90m l©CBBe^?§?g. 112. 5 
Ml©0. 5Mh";xJg^ (pH6. 8)RCX22. 5 

m^r^<m^L. 'M^r5^rBi^ii*?scf(c?iu. c 

(Ommm&^iCjK:^tpicmLXM..^bfc, l O m l © l 
0% (w/v) SDS. 17. 9g©h'J^»Syf3. 

0 3 g© h 1 h;l.©^S*(c^S?L-Cp^b 

10 An;rc, 2 0 T ^ ;U7' s K^^*;u?:2^«j«(c@s 

v->-:/;mimi^^xri. ^11^5 o v^c 1 mm. 

s-2ffii^-rs) „ -mmmic, jut^ v Ktt© 

Wk^^ M 6 1 - 0 4 4 3 *<^C^ig^fe;&^grtf 

■ox. mn^mmbfc, m*. ^^i-m^. 0 0 0 ± 1 . 

000. 5. 000±2. 0 0 0©fig{C/jN^LPS© 
iS^fe^^s^UiSn/Co tj:^. SDS-liS. SDS 

-2mx\ /j^^LPs iiHiB^jc^tts-iifcsa^i^sv 

te'b (9 4k) . T;l/7'5> (6 7k) . ^zfT 
^l'^5> (4 3 k). *-jK:^-;,i7T>t h7— fe' (3 
Ok), h •;7-e»W>tb:':J?- (2 0 k) , a-^i^ 
hT;Uy5> (14k)], -i7>F^^«-7-j^- 
«, 7 r ^Uvi^Tttif© 1 8 6 0 - 1 0 1 ^^Mv-^t; 
- [5:i-^^nf> (1 6. 9k). S:tyPb*>I&I 

1 (14. 4k), S.tifU{^>l (8. 2k). 
i'Dt'>I I (6. Ok) , 5^i/at'>I V (2. 5 
k) ] r*-o/c, 

30 16) >^wa 

9^:1: >- F IJ^^•^ (Chen-Tor ibara)S 

lytical Chemistry), vol. 2 
8. 1 7 56-'1 7 5 8H (1 9 5 6^) (C^ifiilLr;^ 

(DMKiicn-otc, fbmLPs^m^ykicmmbx. 25 

M g ©/JN^ LPS^$ty20ul ©?§?g;&il^ L . ,m 
^'SiCXtltCo 20 u 1(05 0 vXvX^m^mMb, 

1 6 o'cx'2mriimmbfco •Ai,^x\ 2 0 ^ 1 © 1 0 v 

40 ^LTKYtSit/c. ^©^fco. 5ml©^S*. Xl^ 
XO. 5 m 1 ©SfSi*^ ( 1 m I ©6 Ngg^. 2ml© 
^3*. 2ml ©2. 5 v/w%^'; :/-r>g^7'>^^ 
'i'AS^Xl m 1 ©1 0 v/w%©r;^3;Ut'>K^zi^ 

LTissib. -e©o. 5mi=s:mm) ^muabxmux 

3 O^raaSL/cf^tc. 8 2 0 n mX'<Dl&^m (OD 
8 2 0 „ . ) ^rSfl^Lfc^ ^cfc. m^f^^ffl©i5tf4<b 

*-c#«?L. ')ymmtbx^ti^ti2. bus. in 

e. 0. 25ue. Oug^^tsO. 5ml©^?$^ii 
0 Mbxmm L/C. ?c*j. 'J y I git') >^r7KS>t7 y o 
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0.002 
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0.25 
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1 . 0 
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0.036 


0. 1 


0.073 


0. 2 


0 . 10 4 


0 . 3 


0 . 13 9 
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-^^iic/cffirabSo /h^LPS(D^l:>&8. oo 

[0 0 16] 

[i^n 

•J >a«:x 1 o-«x — X — 

2 5X10-" 32 

[0 0 1 7] ±immvv>mH^4tmmuzi.^^ 

17) -^^V9-$>^Wg 

i>'l'V>-^;U*-> (E 1 son-Mo r g a n ) 

(MP.it^mAtiim ^^it^mmmi nq. 4©3 7 

7-3 7 91) icmmLX-^Xorn'Oicn-ytc, ^hMLP 

©1 0 0(ll'k:^{^V^~=^^'v■:fii^y^^^yy (-/7 
+*'^;^ttS) tcAn. cntc 1 00 M 1 ©8NHC I 
^mnabxi I o°cx' I dmrmmufc. 4NNaOH 

?:*>)2 0 0y 1 gSJDbTp H7 i L/Co 1 0 0 y 1 
2 0 0 y 1 ®TIBS5^A>&*D^fcf^{C. 1 0 5 'CV 5 



1. 5B#raML. '^c»-cifcK-c?^L/c„ ;>:(,>-c. i 

00Ml?r5>mb. 6 7 0 /Lt 1 ©9 6%i^y-;l.;S:Jn 

^> Mtc. 6 7 /i 1 (DTMiMmB^m^fcmcmuv i 
mmmL. 5 3 5 n m-esi3feg;&iij^L/c„ mmmilp 

) ^i3ef4itr{JO. 2 0~2 0 0/ig/ml©N-T 

(i^^A) 75u I©T-fe5^;UT-feh>i2. 5ml© 
1- 2 5NJ^^:^hU■i7A^^l^UTi@iS!, 
(UMB) 1. 6 g©p -ix^ 5';l/^>XT;l/f' t Ki 
3 0ml ©r/i^gEi3 Om 1©9 6%xii y-jl^^-^ 

L P S ©'^^ V9- 5 >|Stt 6 + 2 /^S'^ «s 

M^^ms. 0 00) /co^co 
1 8 ) mmm^mm 

90 u I (D/l^LP sm^Tkmm ( l mg/m 1 ) 1 
0 M 1 ©(^SP^?i ( 0 . 5 5mM©vjU;57y>gf) ;&jn 
^tc. 1. Oml©0. 5M:^ h •J'^A^rf^'^- h^lrftl 

^ar 1 Bsragfcg^tc 960mi©o. snhci^^i 

^rtfiffiuyt. Cn«:2m l©-^+-9->;5rJn^-c 1 5^3" 

rHML< L3^c„ ;>:(,^-c. 1 . 0 0 0 g rs^e-p^M-c^ 

?:^.^$-&T« m2 0 uHcrsax-imUtc. C<OV 
C8APF. +-f f5 ';-;^7^A : ;^t7:^^©X^;^n 
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(Spe 1 CO) ?±S5!FSCAP S p 2 3 3 0 . + 

KAr^^AHMMLA- 1 5-PP 0 0 

S) >&fflU/c„ ^SH. /h^LPSCDj}|!»^|5j»6±2/ 

(i&m^^ms. 0 0 0) r'*siji^$n/c„ ± 
(Dmi-ms icnkto m i w^l p s ©> 02 



31 : 



1 

2 

03 : \f-i7m^ 



4 50 
758 



2.417 
2. 742 

2. 433 

3. 028 



ffiLPS©5^i.-htCfHrc^^*s, HBiS®LPS©^> 

©i«At<S)^c5ci»B^er*s. 
1 9) K D o^wa 

KDO (2-^h-3-r^+i,;ti7h4._|-) 
?:i;7x::.Jl,T5>S [i^i.f T-;KShaby 
R. )mm. 7-y^)v'At,)\. ^W^^ACAnaly 
tical Biochem. )> 58 (1). 123 
-1 2 91 ( 1 9 7 4^) ] ^mrnhX-JRC^WO^^T-, 
fco 5 0 0mg©i^7x:^;l'7 5>. 5ml©x:Sfy- 
4 5ml ©^K, 5 0 m 1 ©t^ifigt (^T ffl^Jifi 

00 m HC. 1. 0 Bmg/m 1 ©/h^LPS^^if^ 
S7K2 5 0 M 1 1 0 0 °C©i»J^7k?S(f3r 3 0 

^^immc^i^ (2 3-C) *r3 0^rai^||Jb> ot» 
■CBS:^3£3tSlt3 2 0^^or4 2 0. 4 7 0. 6 3 
0 > 6 5 0 n m-r©SI^1-gpiRiR^giJ^ (jfifj^ffl^^-e 
n-enA4 2 0> A470> A630. ABSOiT 
S) . tl?ip?f4iUr«> 1 2 7 tfg/m 1 ©KDOT < 
>-t^'^Ait i^m'^'f-y (S i gma) tiM] ^^tf 

^§7K2 5 0 u 1 ^^fflu/c. 

S=A420-A470+A630-A650 

^ftii?*4©ffl ( s T ) » 0 . 3 7 9 > wmm^om 

(S. ) «0. 2 9 4r'*-3/c. C©fil©J:l:|j^tCj:0. 
/h^LPSCCtt5± I*;U/^TS8^©KD055^^* 

[0 0 1 8] (^PU7LPS©S3jt) 
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2 ) C©gt?^^?i2 6g?rl00mg/ml ©?^^T^ 
(4°C. 1 0. 00 0GX3 0^) CCf^L/c. 

3) m^misLh. w^wmo. 2rjij®u. 

4) }fitH?g2 9 0ml ^&TfE^f^{^Tm'r:i->3^^^Dv 

LO : Q--fe7rP-X (03 cmX2 3 cm, gfi 

^^1 80m 1 ) 

mmS: 1 OmMK •;;^-HC 1 (pH7. 5) . Na 
CUSS^E: lOmM, 4 0 0 mM. IM 
ii^: 1 00~2 0 0ml/l^ 
•SS : 

5) ^jiD L/cil^3 10ml >&i'*;U3T5^— b'-CM 
at.-CMI0*^<gL./c (pH5. 0. 40°a *^2B$ 
ra) o ^*&©:5})g«. 3'j7«ii|&SjJ;-c«fe*3iD^Cl^ 

0 6) ^-Cx^Jgf (1 0. OOOGX 1 0^) fc#t-c±» 
?rIeHIXt> 1 0NNaOH?§^T'*fflUrpH7iL. 
:»^S2 07J:^7 >;' h©'-i<rt^^'X*W-r6'i7;U h 77 ^ 

7) ffen;^c?||^?g3 0m l>Sr7T>iUvi>Ttt^FPL 
C'>XrA (:^^A : *yQHR 1 0/1 0) ^<£or 
lt'Cjf>S^i?PVhi^7 7^-(C{^0/c„ E(J%. 10 
mMh ';:^-HC 1 i 1 OmM©NaC 1 ^"^tsWiWB. 

( P H 7 . 5 ) -CWm^iJ ^ A tc-f^t 0 /c^. ±i3^®?t 

) -CN a C 1 SjSn 6 5 mmmmt^kxtdmL^htdm. 

(2 0 0m 1 ) r-;(7-7A;^i5fe-,/c„ ;^vl>r\ ge^JLPS 
^mm-i,1c^. 1 6 5mM;&^6 lM©NaC U^S^ 
IBtC^cS cfc 5(CN a C U^g^ftSn$#^c*S6^a4 0 
Om I T^^A^rjJfei,*, :§2m 1 ©11^^011X0 A:, y 

5~8Sg©iii^;&#-(f/c„ 

8) :^Ur-e©8m 1 5:, •fe^TT^-;;^^ (Sepha 
dex)G-25[;^^A:2. Ocm (F«gS) X2 
0. 2 cm (6 6m I ) ] ^{^oryjUSii (M85fg: 
*) t(:#Ur#3m 1 ©E^^miROfCo ^) 1.^7.7-7. 
h^fS©fitlg$n/c|l9- 1 2#g©ia^?ref#T 1 2 
ml ^rHJRD^c (LPS: 14. 3mg. «»:2. Om 
g. Se:0. 5 3mg)„ L P S 1 IBtS 

©:^;arg'Mb/c. 

9 ) ±ieiffl^^ - 8 0 •C-CiSfef^fCtlfiJc/jrSS-ciSte 
f^^L/. «a?rS!l^L/fc6 5. Smg^o/c. (OT. 
C©aS$g<g^fo*^PU7LPSif*-r) C©i'Pb 
7LPS©>;A7;^?gtt«l 4. 3mgJcffi^-r€.© 
■C. -e©Jt?Stt« 
14. 3-5. 8 = 2. 5 
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tii^Hfcmit±x. ^tii^^LP smssibxi^mt 
^^mmicm-rst^^xMrnti i . 

Se = 0. 53mg 

LPS = 5. 8-0. 5 3 = 5. 2 7mg tj:(DX. 
5. 27^5. 8X100 = 91 (%) 
:^PU7LPS©!|jif<j: 

1 (cfBts©:^aiii]ii(c bx. -xcomamf^ti 

tc, ^^Mit. S D S - 2 ffifC 0: 0 i'J^ 0 /c. 

i^^^a=4o. 0 0 0^9 0. 0 00 

•;>iij=4± i/^^aiTj 

^+V-tf 5>|{(=7± i/^^^fii;? 

fliM®!^=6± i/^^ai;? 

KD0|!t=2± l/5J^^ai73 

c 0 0 1 9 ] mmms (wbisml p s©i!^^) 
0x10' " mmxm 1 ) ^^Effifti bxmi^tc. ± 

iS^®<** 2 5 m g (IgjSaS) ymltrj:i,i:^icm 

mmmmbtc, cncc^a^g o%?gir; * 
(68-70-0 ^muab. 6 8-cximmmtbtj:i^ 
mmbtc, 8. oooG, 4'cx2o^pnm'C''^mb 

^mommyk^m^xmmomm^'if'^tc. tfe.n?c* 

>;-i^s.-i<u-^r'i/i o(c?^^i,/c. {:n^8, 0 
0 0 G. 4 °c-c2 o^rHm^:^^iltL:^Co ±m^^mb, 

eimm^x-2o°cx-mmmbfc. a, ooog. 
4 °c-r- 3 0 5^f^'A>i^9fn.bxmi^bicim.m^:L ^ y - 
J1--C215I, ^Xi^-CT-fe h>-eiiHiji.i:^gfe?i^u. TXh-u 

-^xmkt^^c, 2 0mg/'in I i^fSJ:^ 

(C^S*{CM?iL. ^KB^7>V> (Branson) 

^(Dv=.v7Ar\ 9>^mxm^mm {.mi^^v 

a--'i'5. 15^. MS) (mt.;fc. ;^i»r-2. 500 

G. 4'zx\^^fm.mn.b. m^Mbtc, c© 

±«^4°C-C, ^Si^^'v (S i gma) ttM©^K^ 
^P*DNa s e K RNa s e AT' 1 5 - 1 G^rsl 
MSb/c (g$|fl«jt(:«l 0 /ig/m 1 ©DNa s e I 
2 0 /i g/m 1 ©RNa s e A?:ii^fflL//c) „ M 

^cfsj b\m.(D^m^mmm^m^x 3 7 -cr- 2 ^fms. 

btCo -Xl.>X2. 5 0 0G> 4°Cr'l 0^P^jt/C^^il| 
t/, ±t**^aXU/c. C©±?t5r*H^';bv> (Gel 
man) ^©T^Pf'^;^^ ( A c r o d i s c ) 

?LS0. 2 /xmri«jSLfc„ jtig^^i^ts(C;)n:r 
[^fli : ^Ra7T>'l/V~>T (Ph a r ma c i a) 
•fe7 7P-;;^(Sepharose) 6B> tl'yAV^ 
X=rtS5cmxg$ 100cm. ^»ffi= 1 OmM© 
hy>^-HCl. 10mM©NaCl (pH7. 5). 
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ZiSil = i|^3ml/cra^ /B#) ] . *{b^iattii©L 

s - ! + \-=s:mi.^xvA^yi.riwmnm^'&m^X'^ 
0. zumxmmbfc. mm^ ^ ty^mcMi m 

g: 7R®7rJUvi>T (Pharmacia) tt^F P 

Lc, mm:^my7}i-7iyr^±m^yQ hrio/ 

1 0> ,1ia5M= 1 OmM©h >;x-HC 1 + 1 OmM© 
NaC 1 (pH7. 5) V\5^m^b. 'Ai-^X. Na 
01 1 6 5 mMiCiiJDOr 3 O^jJfe^O, 
10 2 0 m^liX. N a C 1 1 6 5 mMJ^^ 6 1 M©?Ig 
^iiiCU6J:^iCNaC\m=^mm$Mtj:^^m^b. 
•A(,^X. IMONsiC lX30^mt^. im=2m 

1 /^»] « *ib^iSttSs{©L s - 1 + h ^ffit^r 
:^mmmmm^=?:m^X'^iy^fc. -^b-tt/cHi^^ 

^■^ATflJi^Ly [tJfli : 7;l/V>/T (Ph a r m 

ac i a) ttM-fe^T-r-;' i';^G-2 5 7y (f i 
n e ) , t)z'AV^:X = \^m2 cmxs$2 5 cm> m 

Hii«=^g*] . 'Ai^xmi^mbfc. com^f^mm 

n°a(4. 5 Omg) fCgAUr(,^SpTSI^©^4>i«l,iiej 

20 K»M^r*^. -ecr, si«jRft^ (2 o o-4 o 

Onm) ^<bf)> 2 6 0 n mT-©®7feJ^>&5jcj?)fc„ ®^ 
ai©i#©MK?Sg*55 0Mg/m irS>^Ci^ffl 

^'x±i^m.^^:f}^^mmi^minmbfcP> 1 s^wrr* 

o/c„ X, SDS-lffi, SDS-2)S©C^-rnccj;-5 

^^^m-ri>t. ±iimm^mm&icuxbxi^:BS: 
mm^acon^t 9 e %JW±iit^3nfc„ S!iit«?!i 1 (cia 
30 I^Jtttt;^© ji i3 s D s - 2.atc J; ^ 

gBi^liLPS©!fef» 

is^a=6. 0 0 o± 1. 000 
y>if=4/^i^a6^ 

'^+V9- = >i^= 1 2/^^^a6^ 

flij»^=4/^a6^ 

KD0IS=2± l/':^^a6^ 

[0 02 0] ^cfc. gj&e^ 1 {cie|g©:^rsi|Bj^tcLT 

S'M^n/cAMSLPS L^my'-tya (D i f c o) 
40 ttMO 1 2 8 : 88 ] Qmmt.X<Dm^X&-ofc. 
fi« S D S - 2 J: or a>J^ L fc, 

AiaaLPs©:^^: 

±S^S=4 0. 000 + 10. 000 
8, 000± 4.000 
V>^= 1 2/:9^T«3:^ 

vif 5 >^= 4 5 ± 6 /^^as:^ 
fiBiiJ^= 1 8/^-^a3:^ 

KDO|gj=5+ lX'f^^M37j 
[002 n ^jggj|4 (LPSl. LPS2. LPS3 

0 (omm) 
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1 ) 5 Om 1 S=i--:^>i7'?^:a-:/(C, 1. 09%(DEK 
-C-h) 1. 0 4g^#aLTAn. 2 0ml®^S* 

momm. imrn. 2^m. smr^. mm. emm, ■ 

pH 

3 ) ^t^^tji i^t^^hnfc. immmm 8 B$ra 

g. 1 Oli#PBl@iciSa66n/c||~t> >; -Afe^F^BjrJa 
■=■-2) , Hfe^SB^nO-::-- (rin::— 3) , flfife 

iCSt. ffl^il*. -:^-C\ =1P:^-I~5©fflffl©i/ 

A^XfStt«3P:^- 1~3 (it^C^y^A^fett 
07kl5{lttSiO^«is&Df ID7-;^h-EB-20^ 

f 0 0 2 2 ] Jp.:^-l;|rffM-r^.fflM : 9 

00814-1) 
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*8B$^. lOB^ra. 1 28^ra. 2 08?^. 2 4li#P^, 4 
5l^ra1@K:^0. 5ml^eRBXly. 10" ^lOsfS^ 

it&) cci oou imt^ihfy. ^mnmm. =3d- 

^gg^igta ( B7ks?^± J- h'mn : o 5 e i s ) 
2. 5 g 
5. 0 g 
1 . 0 g 

1 5. 0 g 
7. 1 ±0. 1 

( a ) Jf^ei 

1) mnm 

:o 2) «Kij4^cL 
3) ^'^Am^ii: - 

( b ) ^^ixm 

1 ) ^*i«^iSi6 : H-i' 'J-Afe-CM^O^^B^nP 

2 ) S S^^^^tfi! : ae-C^MBJ^in P--^J15fiK-r 

9 -5= 

»^ [ S S«?^igii : 57j<M^tt=i- : 0 5 0 3 1 ] 

5. Og 

fllH-^ 9. Og 

7. 5g 

10. 



pH : 7. 1 ± 0, 



1 



Og 
5 g 
5g 
1. Og 
0. 025 g 
0. 033g 
1 3. 5 g 



3 ) T s I myimm mmm(Dmtitrj:i.^:^K mm^ ★ [ t s i m^mm .- 0*^^=1 - m^ : 0 5 1 0 



★40 3] 





5. 


Og 


NaC 1 


5. 


Og 




1 5 


. Og 




1 0 


. Og 




1 0 


. Og 




1 


. Og 




0 


. 2g 




0 


. 2g 


7 X y -;U U K 


0. 


02g 


:*7>r> 


1 5 


. Og 
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pH : 7. 6 + 0. 

( c ) ^imi±m 

1 ) • 7'a;^;^7'i7x;usjS : + 

2) > K-;l/©4fiX : - 
3 ) mit7m<D^ : - 

4) ^:r.ymm\m: + 

5) •^bT"-te' : - 

6) fe': - 

7) 0-FrX h : + 

( d ) ^mmomm^i 

1 ) h-x : + 

2) TK:^7 h : - 

3) ^Ay-;^ : + 

4) h : + 

5) xXi'U> : + 

6) -^yiy-yh : - 

7) VJl't'-:- h : + 

8) T^tV-;;^ : + 

9) "yy ^ y-:;^ : + 

10) ->A^p-y^ : + 

( e ) ^com 

1) Vi^XDW^mtm^: - 

2) ^D>i^CD*fJffl: - 

3) 7)l'¥:^y<D^m: - 

4) 7x^;l.T7::.>©||»T5 y-fbSfS: - 

5) :t;U::.?>©JUi^S^Stt:: - 

t 0 0 2 3 ] 3a.r—2^jBfi£T-5iiMM (1|«IJ#-^ : 9 
00 8 14-2) 

^8>gi 7S*i6^IiFlitFlll 1 6 6 5^iLrffl|^ 
^re^n. ¥^£3^8;^ 1 2Bctf3'aiW^S=^3 5 1 

®WMrtlfflSf4©x >f- p A -ptcPT -S i JUS ? 

1) ^^ft^ 

2) Mab14^cL 

3) ^''^A^fett: - 

( b ) ^m^m 

1) f •;-AfeT-^@HJ^C3P--*ff^ 

2 ) S Sli^^fife : 55^fe-C^S^3&3 P--^fM-r 
5. 

3) TS I nuim. : I4ffia5-C©^{t»^cl»*i. iBi^SiJ 

( c ) 4afi<Jl4M 

1 ) y*~y^ • •:fny.t)^x.)Vf^. : + 

2) -OK-^KD^fig: - 

3 ) m\tAi.m<o^ : - 
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1 

4) i^x-ymmm ■. + 

5) '5UT"-b': - 

6) - 

7) 0-FrX h : + 

(d) ^mm(Dmm\i 

1) h-X : + 

2) TK^ > h : - 

3) 'yh.y--X : + 
10 4) v>- h : + 

5 ) x;^ > : + 

6) -r^^--;; h : - 

7) v;t/f7 h : + 

8 ) t'y-;?^ : + 
9)5-7^ y— : + 
1 0 ) tj'p-x : + 

( e ) -eoDffi 

1) -Ji^^coM^gtSrS: - 

2) va>^CD^iJffl : + 
20 3) 7Jl^'::^y<D^m : + 

4) 7x^;I.T7->©)}5iT5-^'ft:SEc;;: - 

5) t)\^::.9>(0nmmm: + 

^ 0 0 2 4 ] JP.=— 3;grff$fia-r^MM (IggiJ*-^ : 9 

0 0 8 14-3) 

¥8^1 iBt^h'^nm^mmi 1 eee^itTHt^ 

tFK^n. ¥fi£3^8;gi 2BJ;«9S(XW^^Il3 5 1 
(a) 

1) mnm 

2) flltttt^ct 

3) y^A^tt: - 

(b) fsmmm 

1 ) : n^-Cf[M(Dmmm^n::.~^M 

2) SS^^^ife: npx-;^^$^i^^j:(,i„ 
3 ) T S I «^lgft6 : 14®g|5r©^{b»i&t^*5. 

( c ) ^mm\&m 

1) 7=i--yx • 7'PX;^'^x;l/St£; : + 

2) -O K-;KD4fiS: - 
3 ) SS{t*S©^ : - 

4) ^si^Wimm : + 

5) OUT— If : - 

6) t'^iy^—b': - 

7) h : + 

(d) mmm(Dmmfi 

50 1 ) ^i' h-:^ : + 
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2) h : - 

3) ^Ay-;^ : + 

4) -7^:^^ V : + 

5) xxi? >;> : + 

6) -fysy -:, h : - 

7) VJbt'-;; f- : - 

8) T^fc'y-;:^ : + 

9) ^7 y-;^ : - 

1 0) V:z^D-X : + 

( e ) -e-Ofte 

1) ')iyy(Dnmmm-: - 

2) va>g|(DjfiJffl : + 

3) T;l/+'->©t9'<g : - 

4) 7x-;bT7^>©)i5iT5y{bJSE£:: - 

5) t)\^=-^y<Dnm.mKm: - 

[0 0 2 5 ] 4) 3a-- K 2> 3 ^-en-etll 

5. oooG, A'cx'2o^fm'mm\^xmmbfc. 

i&fc. C©L-|^i+igttttt. 7^-^ 7=1 (D i f c o) a 
Ma©!f$MN a C 1 ( 5 g ) ^MMmcKH. N a O H 
|gli{^^<^©W:5feif€^tt©!^Mi^Jl'3-X©4 OYo'mm 

4 0 ofgfc#«;i/rmriiimu5t^>(Dr&s. 
5) §ffii*^-?-n-en5 om 1 o^S7k(cJEs?ib> cn 

tC5 Om 1 09 0%^7xy-jU?rJn^-r 6 5~7 O'C* 
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* ^'2 o^fmnv. ^m^m. i o. o o o g> 4-ci? 
?rM{c 2 mH^tm-<Dmmc\-^uc. 3 o©7i<ii^^ 

'i^T>f--;; . h-3- (ADVANTEC TOY 

o) ^(D\iK-2oo^mmbxm^m^i<L{^{^xs^T 
m.2 075ti v v-tvicx^mmhfc (N2 e: 2m 

E) . 

10 rU-X 7t;^ h7D- (Q-Se pha r 0 s e 

Fast ¥ \ o\f) ^m^xn^^^tm^n-vV'if 

^-fC-f^b/c. BP-^. 1 OmM^ yjP^-HC 1 (p 

H 7 . 5 ) i 1 0 mM(DN a c 1 ^^tsmmmxm^^ 

iJ'yM-^Lfcik. 4 OOmMNaC 1 OmMH y 
X-HCl (pH7. 5) r'JA5y^rgt4iH^^?gtli$ 

fi^. ^BMl^X. iKS9 6%jy±(DLPS^f#/c„ 

IMNaC 1/1 OmM M;;^-HC 1 (p 
H7. 5) Xm^l^tc. 

[0 02 6] ^mwoi^mxxom ~^4 ©a 0 
o/fc. ^K*«oD (26 0nm) xom&m.icm'^^ 

(1 0 D = 5 0 u g ) . MS {%) «;^K:»-:J^itm 

[0 0 2 7 ] 



[0 028] 
[^2] 



m^90 0 8 14-2 



gft9 0 0 8 1 4-1 
l|:li^i(Xfi (mg) 6.8 



LPS (mg) 
tl (m g ) 

< )L/ g ) 



1 9 . 

3 . 
8 6 
6 1 



^$2^iRa <mg) 
LPS (mg) 
te (mg) 

(// g) 

^ig (// g) 
«g (96) 



1 0 . 
7 5 . 
2 . 

6 4 



< 1 0 8 
9 8 < 



[0029] 
[1^3] 



[0030] 
[^4] 



gi»9 0 0 8 1 4 ~ a 
^teJ^JKft (mg) 19.2 
LPS(mg) 103.6 
tl (m g ) 7.6 
Sa (a/ g) 7 3 

Cu g) < 1 3 7 
(%) 9 9 < ic 

^0 0 3 1 ] 7) ^^a 

#ffl«:LPS©:9-^a*. SSii^H 1 ilel^fc LT S D S 

-2SK:j:5aij^o/ce,. 5. ooo±i. 00 0 (m 

(*9 008 1 4-lK:S3fc^5LPS 1) , 6. 500 

±2. 5 0 0 {|5)-2(CS*-rSLPS2S^'|5l-3{C 

**-r^LPS3) mm^icisiii'^n^(D 

^^m^MAiCnk-r. 1 ~3 ;!)5-en-etlL 

PS l-LPS3fc>Ptic;-r5. ®4{c,if^3n^J:^fc> 
LPS ltt^a3:^f^ifi(Cfc^^*i*ofc^fe^;^ 20 
tkL^^c. LPS25J3 0. 0 0 0*^64 3. OOOcDral 
(Cfe^fe^*iigS!)6n-5*5. 14. OOOWTO^fe^ 

rfc. LPS2»ft*>|i^:^$;!>Sffi<^ OC^TLPS 

3 . L p s 1 (omv^ <rj:r)^ mm^mvmms tifcj^ 
^->i-g(-r4i#^6ns„ X. Lpsa/s^.ig;^ 

iRa©J:t4>LPS2> LPS3. L P S 1 ©»Cfg< 
oTl^^, ii^±©||,^,^:^;!)i6> L P S 2 tm^Wte^ 
T©LPS*i^<. LPS3. LPSl©ffl|{C 30 

too32] 8) ';>^wa >K 



?tPa¥5- 1 5 5 7 7 8 
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*^^>-h (Chen-Tor ibara)^ 

lytical Chemistry), vol. 2 
8. 1 7 5 6~ 1 7 5 8M (1 9 5 6^^) tC?|l8!lLri>: 
©iiOCCtf^/c. LPSK LPS 2, LPS3^§^IJ 

(^mm:>Kicr§mLx. ^en-en. 31. e ^ g. 57. 

6yg, 10 3. 6 AtgCDLPS*$tf2 0 M 1 
=^:mmb. 4^K^©{CAn/c„ 20yl©50v/v% 

5fES?^?^iino> 1 6 o°cr2B$ra».b/c. yct^-c, 2 

0 M 1 © 1 0 v/v%Jg^^^?r^JraUA:^^{C*';^)^'- 

:^-■cl^^J^^t■rR{bs•^■/c. -?-©f^(co. 5m 1 

O^ig*. ^>:(,^-C 0 .5ml ©SlSsS:^ ( 1 m 1 ©6 N 
2ml©^g7K. 2ml ©2. 5v/'w%^';:/ 
7'>^T>-t.=.'i;ASO*l m 1 ©1 0 vXw%©TJ:^3 
-'l^t'>®^?ril^LriSML. -g-©0. 5ml;Sr^ffl) ^ 

mm uxmmv 3 0 ^rmmbtcmc. s 2 0 n mr© 

©TfejgOD (8 2 0nm) ^m^Ufc. ^cfc. «ia^f^ 

fi!4ffl©ii^f4iLT«, 'j>^z:*s;^>j'^A (mmim 

2. 5wg> iMg. 0. 25yg. Oug^^tfO. 

5m^©^?g^i@i{urffiffiOirc. ^c*5. y>ig«»; 
>^_*^*>;h7A4. 3 9g{ctB^-rs. ,M**^5 

fflr*s, (Mg) aoRT^aTji^n-gtsn/cfflr 

';>a (sa%) ;):^(cj;!3tf#L//c. 
fc. ^ct3©ro. 67jtt. ^ii©y>i wg©oDffi 

?m (mg/m 1 ) ;&}g-r. 
[0 0 3 3 ] 



o. 67X (tf>7*;ua«) xo. 

[0 0 3 4] Vymt, ^^^{CckOff^LA:. :9-i^a 
5, 0OO^fc0©Ife^|^T*6. 
[0035] 
[18{4] 



o 5 



[0 036] 
[^5] 



3 1 



LPS 




»; >s in g/ u g) 


V>S (SS96> 


V 


1 


0.36 


0 . 54 </3 2) 


1 . 7 


2 ± 1 


2 


0.31 


0.4 6 </5 8) 


0. 8 


1 -2 


3 


0.87 


1 . 3 0 </ 1 0 4) 


1 . 3 


2± 1 



[0 0 3 7 } 9) 

x)lyy-^)ltf> (El son-Morgan)S 

immm^Am ^^it^mmm^ no. 4©3 7 
7~3 7 9H) icmmbx-Aomniaf-^tco lps^ 

M^7i<.iC-^mbX 1 . 58nig (LPS 1 ) . 2. 8 8 
mg(LPS2). 5. 18mg(LPS3)/ml(D 
m&immb. ^©1 00m 1 ?:X^';^-+i,.y^f:t 

t>^f-;->:/ (^(o^tf^x^tm) icxn. cnccioo 

M 1®8NHC l^r^jDUTl 1 0°CT'l 6B$P^ML 
fco 4NNaOH?:^2 0 0M l»LrpH7ib 
/to -e-© 1 0 0 y 1 ;?rj®;^ ^ 7- 

f^t X f "^tcAn. 2 0 0 /i 1 ®TiBii?^A*jjn^fc 
^fc. 1 0 5-cr 1 . 5mmmL. •Ai.^vm^kvt^ta 

btc. ;Xl^-C'. 1 0 0 // 1 *^g5(0> 6 7 0 M 1 ©9 6 
%x^ry-;l.^;jD^, g(c. 6 7 u I (DrM^B=S:m 
^tc^i^icmUV 1 BS^Stg 5 3 5 n mVm^m^m 

m b tc, ^mmmmm^ tbnto. 20-200M 

gr/m l(DN-T42?-;b ^y^Uni?- 5 > 
13) m-otc. 

(UMA) 7 5 ul (r>T^^)lT-iz h >i 2 . 5 m 1 © 

1. 2 5Nm^i'hV'^A^m-^bxmmbtc. 

(f^^B) 1. 6 g©p ->J^f-;l/-c>XTJl/f t Ki 
3 0 m 1 ©ri^iti 3 0 m 1 © 9 6 %x ^ y 

*S*> LPS1> LPS 2. LPS3©-^+y»f 5>|^ 
»§^9± l/5}-^a5. 0 0 0, 7 ±l/;^a5. 
0 0 0> 5±l/-^^m5. 0 0 0/co/c. 
[0 0 38] 10) KDO^Wa 
KDO (Z-'tr\--3-7'^^iyti^ h^-b) 
?r>^:7x^;t.T5>ffi [i^i^f T-;U(Shaby 
R. ) T:^';-r-f ^aV:^-^^ (A n a 1 y 
tical Biochem. ),58(1). 123 

~i29H(i974^) ] icmmbx'A(Dm^m-o 

/c. 5 0 0mg<Diyy yi:^}lT SmlOx^ry- 
^U, 4 5ml (D)mm. 50ml ©jgifiS! (±r?a3feiK* 

5 , 

y = X X 1 0— X 
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^mtm) =s:'^t>iixKDomHm=s:mmbfc, -^©5 

OOmUC. ( 1 ) 0. 5 0 5mg/m I©LPS 1 * 
^ti25 0 uim^TK-mm: (2) O. 5 7 6mg/m 
\(DLPS2^^ts2 50 uim^Tkmm: (3) O. 
5 1 8mg/m 1©LPS3^^02 5 0 m im^7m 

m : ©i^rn*^^^t>-tt. i o o ■c(Dmm:^m^v3 3 
^rmmiki^i^7i<. (24. 5 °c ) it>r' 3 0 ^rHi^^iu l . 

-^t^rB5:^5-7&^g|+3 2 0?rMl,U2 0, 4 7 0, 6 

3 0, 6 5 0 n mvommmni^^mmbtc (mmm=^ 

0 S^A42 0, A47 0, A6 3 0, ABSOif 
^) o mmm^tb-x:\i. 0. 5 iti^;l'/m 1©KD0 
T>^~'^Ai^ [*fflJ>i^v (S i gma) ttM] 
ismm7i<2 5 0 w 1 >lr^L/c„ Mi*i*r4. tB?iiiS:*4-€- 

n-en(c-^t,^-c, ^x^©ffi^*j?)/c„ 

S=A420-A470+A630-A650 
^ti*t«l4©fil (St ) «LPS 1-CO. 10 9, LPS 
2r0. 078, LPS3rO. 0 Q 9-C $> -otc. nm 

im(Dm (Ss ) »o. 2 4 6r*i9, m^TkcD^om. 
«o. 0 0 5r'*ofc„ ccfficibf^fCctD, 

) 5. 00 03/c«3, LPSltC»2±l©, LPS2{C 
»l-'2ffl©, LPS 3{C»2 ± HB©KDO*s$*tl 
SiJi^Sn/t. tsis. Cn6©ffl{i, LPSl^rWc 

isi, ;^©j:^{cn-©$n5. ^{c^*n€>KDD 

[0039 ] 

0.5 X 



0 . 2 4 6 



1 0 9 



to [0 04 0] ±iE^*^6. z = 0. 22 1 tt£i,^U^ 

r. LPS i©i-t;i/ (5. oooiis^) (c^sns 

KDD©^;Hg[<&yiT€>i. ^^SCfCjcO, y = 2. 1 

[0 04 1 ] 
[|S[6} 
0 0 0 



[0 042] tITti, sjc^BjtDL P S ^^triSK!l©M* 

^r$)5= i'ccti. ^igWi-4K:*it:rSLPS*». u 

l^'yT.TT. hiCj;^:*c|iffiLPSg!^«r*^, 

^jfegai (jggij) 

>'J^LPS 0. 04 g 

6%HPCILifi I78g 

/^r7';>S^:Sf;l/i; 8g 

'fU'ri/3 7'>^> i4g 

t^±$:igfDL, fliSLr, 0. lmg©/h^LPS*^ 

tfO. 5g©|gSI4 0 0fi?rPi5{O/c, 

^g92 (rt«?S^J) 

^Pb^LPS img 



5 0 5X10- 



LPS 1 



0. Ig 
8 Og 



[0043] 
©ES) 



LPS3 



0. 5mg 



1 0 0 0ml 
I CJA^y^f;^ mttffiigjLPS 
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'R^tc'O 1 8 0 u 1 An/c. ii^if42 0 /X 1 (^4*5@i* 

(fe^f^. mmw.un=^2 o m i r-^i d > isj^itcjjia 
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